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2  0  APR  1955 


SUBJECT:  (U)  Phase  II  Performance  and  Stability  Tests  of  the  YF-IOOA 
Aircraft 


TO :  Commander 

Air  Force  Flight  Test  Center 
Edwards  Air  Force  Base,  California 


1.  Reference  is  made  to  WA0C  Letter  dated  17  June  1954,  Subj : 

Phase  II  Performance  and  Stability  Test  of  the  YF-IOOA  AFFTC  Technical 
Report  No.  53-33. 

2*  The  attached  comments  regarding  recommendations  contained  in 
the  referenced  report  are  submitted  for  your  consideration.  The  comments 
reflect  the  latest  information  available  on  the  status  and  progress  of 
corrective  action  to  eliminate  the  reported  deficiencies. 

3.  Paragraph  references  noted  in  the  comments  are  the  original 
headings  contained  in  AFFTC  Report  No.  53-33,  and  are  listed  for 
convenience  in  referring  to  the  report. 

FOR  THE  COMMANDER 


1  Incl: 

Reply  to  Phase  Rpt 
AFFTC-53-33 


FRANK  W.  WILLIAMS 
It.  Colonel,  USAF 
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SUBJECT!  (D)  Phase  II  Performance  and  Stability  Teats  of  the  IP-IOOA 
Aircraft 


TO  t  Co-umander 

Air  Force  Flight  Test  Center 
Edward*  Air  Force  Base,  California 


1.  Reference  is  made  to  WaDC  Letter  dated  17  June  1954,  Subji 
Phase  II  Performance  and  Stability  Test  of  the  IF-100A  AFFTC  Technical 
Report  Ho*  53-33* 

2.  The  attached  comment*  regarding  recommendations  contained  in 
the  referenced  report  are  submitted  for  your  consideration.  The  comments 
reflect  the  latest  information  available  on  the  status  and  progress  of 
corrective  action  to  eliminate  the  reported  deficiencies. 

3.  Paragraph  references  noted  in  the  comments  are  the  original 
headings  contained  in  AFFTC  Report  No.  53-33,  and  are  listed  for 
convenience  in  referring  to  the  report. 

FOR  THE  COMMANDER 


Reply  to  Phase  Report 


AF  Technical  Report  No.  AFFTC-53-33 


Par  S.  lb  -  A  mechanical  stability  device,  referred  to  as  a  "Mach 
sensing  stick  force  controller" ,  was  developed  in  conjunction  with  the 
original  linear  stabilizer  control  system  to  improve  static  longitudinal 
stability.  The  change  from  linear  to  non-linear  stabilizer  control 
system;  however,  has  necessitated  a  redesign  of  this  Mach  box.  The 
prototype  of  the  redesigned  Mach  box  will  be  made  available  to  AFFTC 
on  completion  of  present  NAA  tests* 

Par  5.  lc  -  A  substantial  improvement  in  low  speed  handling  character¬ 
istics  has  been  realized  by  the  addition  of  the  non-linear  gearing  system. 
Both  the  forces  and  stick  motions  necessary  to  control  the  airplane  have 
been  reduced  for  stabilizer  trim  positions  used  for  landings.  Increased 
aileron  stick  travel  reduced  sensitivity  of  lateral  control  and  provided 
substantial  improvement  in  low  speed  handling.  Enlargement  of  the  verti¬ 
cal  tail,  as  a  result  of  ECP  F-100A-375,  also  contributed  apprecially  to 
the  improvement  of  low  speed  handling  characteristics. 

Par  Ef  2a  -  This  deficiency  will  be  substantially  reduced  by  the 
installation  of  the  yaw  damper  on  all  F-100  aircraft*  The  production 
effectivity  of  this  installation  is  F-100C,  No,  164,  with  provisions 
made  for  retrofit  of  all  inservice  F-100  aircraft. 

A  prototype  pitch  damper  is  currently  being  flight  tested 
by  NAA  and  will  be  made  available  to  AFFTC  for  testing  as  soon  as  the 
Contractor's  tests  sire  completed. 

Par  Ef  2f  -  Pratt  and  Whitney  has  not  provided  a  suitable  configuration 
but  this  matter  is  still  under  study  and  it  is  anticipated  that  a  final 
decision  will  be  made  in  the  next  few  weeks. 

Par  Sr  2e  -  The  stabilizer  trim  rate  has  been  increased  approximately 
50%.  This  change  in  trim  rate  was  achieved  by  increasing  the  speed  of  the 
trim  motor.  As  a  result  of  ECP  F-100 A-375,  an  impulse  trim  system  has 
been  Installed  in  all  F-100  aircraft  which  reduces  the  starting  lag  time 
thus  producing  an  apparent  increase  in  the  trim  rate. 

Far  Ef  2h  -  There  have  been  some  minor  changes  initiated  in  the 
cockpit  which  have  reduced  the  magnitude  of  this  deficiency.  Cognizance 
of  this  problem  is  maintained  by  the  Laboratories  and  further  improvement 
is  anticipated  with  additional  study. 

Par  E.  2k  -  A  study  has  been  made  of  an  anti -skid  system  installation 
for  the  F-100A,  F-100C,  and  F-100D  airplanes.  Approval  has  been  granted 
for  installation  on  F-100C,  No.  164  and  subsequent,  and  all  F-100D  airplanes. 
Retrofit  of  F-100A  .and  C  aircraft  prior  to  No.  164  was  disapproved  by  SMAMA, 
but  is  being  further  investigated  by  WAPC. 
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Par  E.  21  -  There  has  been  considerable  improvement  in  the  selection 
of  drag  chute  configuration  and  mechanisms  which  have  resulted  in  a  high 
degree  of  reliability.  The  increase  in  reliability  was  accompanied  by  a 
slight  decrease  in  actuating  time;  however,  it  is  not  anticipated  that 
there  will  be  any  further  reduction  of  time  with  the  use  of  present  equip¬ 
ment,  which  is  considered  to  be  the  best  available. 

Par  e.  2n  -  A  substantial  improvement  in  control  response  has  been 
achieved  by  the  modification  required  through  implimentation  of  ECF  F-100A- 
375.  This  modification  included  a  redesign  of  the  vertical  tail  and  wing 
tip  extensions  and  the  installation  of  a  non-linear  gearing  longitudinal 
control  system.  The  merits  and  effects  of  this  modification  have  been 
discussed  elsewhere  in  this  report  and  in  WADC  comments  on  Phase  IV  tests 
of  the  F-100A  aircraft. 

Par  Er  2d  -  To  correct  this  deficiency  the  bleed  valves  were  staggered 
on  production  engines.  In  addition  to  this  action,  a  study  was  initiated 
to  consider  the  advantages  of  incorporating  a  modulated  bleed  system.  This 
study  is  still  current;  however,  the  problem  did  not  become  as  critical  as 
it  was  anticipated.  It  is  recognized  that  the  staggered  system  may  not  be 
the  optimum  but  it  has  proven  to  be  acceptable. 

Par  Ef  2q  -  It  is  believed  that  satisfactory  and  stall  free  engine 
operation  to  50,000  feet  altitude  will  be  achieved  in  the  near  future. 

It  has  not  been  determined  if  the  engine  characteii  sties  and/or  fuel 
control  system  capabilities  will  permit  totally  stall  free  operation. 
J-57-P-21  engines  with  a  redesigned  compressor  section  are  scheduled  for 
F-100C  No.  149  and  subsequent. 

Par  E.  2r  —  The  drag  chute  deployment  handle  has  been  relocated  to  a 
position  on  the  shroud  effective  ship  F-100A  No.  154  and  subsequent. 

Par  Br  2s  -  Refer  to  comment  on  Par  S,  2b. 

Far  Er  2u  -  Flight  experience  has  indicated  that  the  F-100A  does 
not  have  a  pitch-up  tendency  as  was  originally  anticipated  during  Phase 
II  testing.  No  reports  have  been  received  by  the  WSPO  indicating  this 
characteristic  i3  exhibited. 
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Reply  to  Phase  Report  -eswFifiafflAL 

A F  Teohnioal  Report  No.  AFFTC-53-33 


Par  Er  lb  -  A  mechanical  stability  device,  referred  to  as  a  MMach 
sensing  stick  force  controller" ,  was  developed  in  conjunction  with  the 
original  linear  stabilizer  control  system  to  improve  static  longitudinal 
stability.  The  change  from  linear  to  non-linear  stabilizer  control 
system;  ho waver,  has  necessitated  a  redesign  of  this  Mach  box.  The 
prototype  of  the  redesigned  Mach  box  will  be  made  available  to  AFFTC 
on  completion  of  present  NAA  tests* 


Par  Sr  le  -  A  substantial  improvement  in  low  speed  handling  character¬ 
istics  has  been  realized  by  the  addition  of  the  non-linear  gearing  system. 
Both  the  forces  and  stick  motions  necessary  to  control  the  airplane  have 
been  reduced  for  stabilizer  trim  positions  used  for  landings.  Increased 
aileron  stick  travel  reduced  sensitivity  of  lateral  control  and  provided 
substantial  improvement  in  low  speed  handling.  Enlargement  of  the  verti¬ 
cal  tail,  as  a  result  of  ECP  P-100 A~375»  also  contributed  appre daily  to 
the  improvement  of  low  speed  handling  characteristics* 

Par..Er  2a  -  This  deficiency  will  be  substantially  reduced  by  the 
installation  of  the  yaw  damper  on  all  F-100  aircraft.  The  production 
effectivity  of  this  installation  is  F-100C,  No.  164,  with  provisions 
made  for  retrofit  of  all  inservice  F-100  aircraft. 

A  prototype  pitch  damper  is  currently  being  flight  tested 
by  NAA  and  will  be  made  available  to  AFFTC  for  testing  as  soon  aa  the 
Contractor's  tests  are  completed. 

Par.  Er  2f  -  Pratt  and  v/hitney  has  not  provided  a  suitable  configuration 
but  this  matter  is  still  under  study  and  it  is  anticipated  that  a  final 
decision  will  be  made  In  the  next  few  weeks* 


Par  £r  2g  -  The  stabilizer  trim  rate  has  been  increased  approximately 
505&.  This  change  in  trim  rate  was  achieved  by  increasing  the  speed  of  the 
trim  motor.  As  a  result  of  ECP  F-100A-375,  an  impulse  trim  system  has 
been  installed  in  all  F-100  aircraft  which  reduces  the  starting  lag  time 
thus  producing  an  apparent  increase  in  the  trim  rate* 

Par  E.  2h  -  There  have  been  some  minor  changes  initiated  in  the 
cockpit  which  have  reduced  the  magnitude  of  this  deficiency.  Cognizance 
of  this  problem  is  maintained  by  the  Laboratories  and  further  improvement 
is  anticipated  with  additional  study,  \ 


Par  Er  2k  -  A  study  has  been  made  of  an  anti -skid  system  installation 
for  the  F-100A,  F-100G,  and  F-1O0D  airplanes.  Approval  has  been  granted 
for  installation  on  F-100C,  No*  164  and  subsequent,  and  all  F-lOOd  airplanes. 
Retrofit  of  V-100A  and  C  aircraft  prior  to  No.  164  was  disapproved  by  SMAMA, 
but  i3  being  further  investigated  by  WADC, 
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Par  Ef  21  -  There  has  been  con  idarable  improvement  in  the  selection 
of  drag  chute  configuration  and  mechanisms  which  have  resulted  in  a  high 
degree  of  reliability*  The  increase  in  reliability  was  accompanied  by  a 
slight  decrease  in  actuating  time;  however,  it  is  not  anticipated  that 
there  will  be  any  further  reduction  of  time  with  the  use  of  present  equip¬ 
ment,  which  is  considered  to  be  the  best  available* 

Par  er  -  A  substantial  improvement  in  control  response  has  been 
achieved  by  the  modification  required  through  implimentation  of  iCP  F-100A- 
375*  This  modification  included  a  redesign  of  the  vertioal  tail  and  wing 
tip  extensions  and  the  installation  of  a  non-linear  gearing  longitudinal 
control  system.  The  merits  and  effects  of  this  modification  have  been 
discussed  elsewhere  in  this  report  and  in  WADC  comments  on  Phase  IV  tests 
of  the  F-100A  aircraft* 

Par  E.  2d  -  To  correct  this  deficiency  the  bleed  valves  were  staggered 
on  production  engines*  In  addition  to  this  action,  a  study  was  initiated 
to  consider  the  advantages  of  incorporating  a  modulated  bleed  system*  This 
study  is  still  current;  however,  the  problem  did  not  become  as  critical  as 
it  was  anticipated.  It  is  recognised  that  the  staggered  system  may  not  be 
the  optimum  but  it  has  proven  to  be  acceptable* 

Par  Br  2q  -  It  is  believed  that  satisfactory  and  stall  free  engine 
operation  to  50,000  feet  altitude  will  be  achieved  in  the  near  future. 

It  has  not  been  determined  if  the  engine  character!  sties  and/or  fuel 
control  system  capabilities  will  permit  totally  stall  free  operation* 
J-57-P-21  engines  with  a  redesigned  compressor  section  are  scheduled  for 
F-100C  No.  149  and  subsequent. 

Par  S.  2r  -  The  drag  chute  deployment  handle  has  been  relocated  to  a 
position  on  the  shroud  effective  ship  F-100A  No*  154  and  subsequent* 

Par  EP  2a  -  Refer  to  comment  on  Par  E,  2b* 

Par  E.  2u  -  Flight  experience  has  indicated  that  the  F-100A  does 
not  have  a  pitch-up  tendency  as  was  originally  anticipated  during  Phase 
II  testing.  No  reports  have  been  received  by  the  WSPO  indicating  this 
character! stio  is  exhibited* 
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Comments  on  Phase  II  Performance  and  Stability  TV*sts  YF— 100A 

m  b,1»3  -  it  is  believed  that  this  comment  is  closely  associated 
with  the  comment  on  low  speed  characteristics.  Pilots  conducting  recent 
preliminary  APGC/TAC  evaluation  tests  consider  the  over  nose  visibility 
of  the  F-100A  during  take-off  and  landing  as  satisfactory  provided  that 
the  aircraft  is  operated  at  the  recommended  speeds;  that  is,  approach  at 
180  knots  and  touchdown  at  150  knots  for  the  landing  weight.  To  provide 
increased  visibility  for  the  airplane  the  pilot's  seat  adjustment  has  been 
increased  to  allow  a  1-1/4  inch  additional  upward  travel.  41  so  a  5°  wedge 
block  is  being  provided  for  use  behind  the  parachute.  This  provides  the 
pilot  with  a  more  favorable  seat  position.  The  seat  changes  are  effective 
in  production  airplanes  3,  5$  6,  7,  l6},  21,  and  subsequent. 

The  camera  reticle  glass  has  been  widened  and  its  supports 
have  been  moved  outboard  to  lessen  the  interference  of  pilot's  vision.  This 
change  has  been  made  on  all  production  airplanes.  Also,  all  production 
airplanes  embody  glass  in  the  side  panels  which  reduces  the  optical  distor¬ 
tions  that  were  apparent  on  the  prototype  airplane. 

Far  E.lJb  -  The  Contractor  is  aware  of  the  stability  deficit  due  to 
speed  changes  in  the  Mach  number  range  between  .85  and  1.0.  As  pointed  out 
previously  this  condition  is  apparent  in  all  aircraft  operating  through  "the 
transonic  speed  range  and  is  caused  by  the  normal  aft  movement  of  aerodynamic 
center.  The  apparent  decay  of  stability  is  only  noted  as  speed  is  changed 
and  is  not  present  in  maneuvering  flight.  The  Contractor  has  designed  and  is 
presently  flying  a  Mach  box.  The  purpose  of  this  Mach  box  is  to  artificially 
build  stable  forces  into  the  control  system  such  that  the  pilot  does  not 
sense  the  unstable  condition.  Present  tests  to  date  show  the  Mach  box  ful¬ 
fills  all  the  requirements  of  pilot  forces,  hysteresis  and  eliminates  the 
transonic  stick  force  reversal  with  speed.  Preliminary  HA A  pilot  comments 
indicate  that  the  Mach  box  improves  the  flying  qualitites  of  the  F-100A  air¬ 
plane  in  the  Mach  number  range  of  .85  to  1.0.  taut  the  he^H  er  stick  forces 
and  additional  re trimming  may  have  some  disadvantage.  Definite  recommenda¬ 
tions  will  be  made  as  soon  as  more  complete  data  and  comments  have  been 
obtained. 


Far  E.l.e  —  The  Contractor  has  installed  an  artificial  stall  warning 
device  that  shakes  the  rudder  pedals  and  revised  set  of  slats  embodying  a 
15°  rotation  instead  of  the  previous  10°  on  the  F-100A  aircraft.  The  results 
of  these  modifications  have  had  a  marked  improvement  as  noted  by  the  Company 
and  Air  Force  pilots  that  have  flown  this  configuration.  The  safe  flight 
stall  warning  device  and  rudder  pedal  shaker  has  resulted  in  adequate  stall 
warning  for  all  low  speed  flight  conditions,  thUB  assuring  that  the  pilot 
does  not  inadvertently  enter  the  secondary  stall.  The  revised  slat  config¬ 
uration  has  provided  better  aileron  control  at  the  stall,  improved  longitu¬ 
dinal  stability  and  has  caused  more  uniform  slat  action  than  the  ori 
slat  configuration.  ^OUSmr  BAKU*  Cl 
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Other  items  that  are  currently  Tinder  design  and  study 


are  as  follows s 


1.  Rudder  Aileron  Interconnect 

This  is  being  proposed  to  help  eliminate  the  adverse 
yawing  characteristics  and  increase  the  aileron  effectiveness  In  accelerated 
stalls.  This  modification  is  now  being  flight  tested. 

2.  Slat  Snatcher 

The  slat  snatcher  is  a  method  of  retracting  the  out¬ 
board  slats  when  the  aileron  is  deflected  up.  It  is  mechanically  so  arranged 
that  it  will  operate  only  in  the  low  speed  range  0  The  purpose  is  to  further 
improve  the  aileron  effectiveness  and  essentially  eliminate  the  adverse  yaw¬ 
ing  under  low  speed  accelerated  stalls. 

3.  Enlarge  Aileron  Span 

The  purpose  of  this  study  is  to  increase  the  aileron 
effectiveness  in  the  low  speed  flight  regime  at  the  expense  of  some  loss  in 
rolling  performance  at  low  altitude  high  speed.  It  is  anticipated  that  tests 
on  this  configuration  can  be  made  by  July. 

4.  Boundary  Layer  Control  Flaps 

Studies  and  wind  tunnel  tests  of  this  arrangement 
indicate  that  a  significant  decrease  In  landing  touchdown  speeds  may  be 
made  (approximately  20  -  25  knots) .  At  the  present  time  model  tests  are 
near  completion.  It  is  anticipated  a  full  scale  flight  test  model  will  be 
flying  by  October  1954.  The  reason  that  BLC  flaps  is  very  attracts  +* 
the  low  speed  flying  range  is  because  not  only  is  the  angle  of  attack 
decreased  and  the  lift  increased,  but  also  there  Is  a  large  decrease  in 
drag  which  will  result  in  minim"'”  rates  of  decent  occurring  at  a  lower 
indicated  air  speed,  thus  allowing  decreased  touchdown  speed. 

Par  S„ 2. a  =>  The  yaw  damper  has  been  installed  in  production  F-100A 
02,  Pilot  comments  to  date  are  that  dead  beai  damping  through  the  speed 
range  has  been  achieved.  The  pitch  damper  is  presently  undergoing  labora¬ 
tory  tests  on  the  flight  simulator.  Flight  tests  indicate  that  the  yaw 
damper  improves  directional  stability  considerably.  AFFTC  evaluation  of 
the  pitch  and  yaw  damper  will  be  requested  at  completion  of  the  pitch 
damper  installation  in  the  Contractor^  aircraft- « 
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Pay  Er2„fc  <=>  The  breakout  forces  have  been  materially  decreased  by 
reducing  the  size  of  the  main  feel  bungee,  (to  3-1/2.  # /degree  -  initial 
slope j,  l#/degree  —  final  slope)  increasing  the  bob-weight  size  and  delet¬ 
ing  the  valve  centering  spring,,  These  changes  are  effective  on  all 
production  aircraft „  Pilot  comments  on  the  configuration  to  date  have 
been  very  favorable* 

In  addition  to  the  above j,  a  nonlinear  gearing  between  the 
stick  and  stabilizer  similar  in  principle  to  that  recently  tested  on  the 
F-86D  with  such  excellent  results^  is  being  designed,, 

Par  E»2*e  With  installation  of  the  15°  slats  which  provide  a  measure 
of  improved  stability  at  low  speeds  and  with  the  installation  of  the  stall 
warning  device  (rudder  pedal  shaker) ?  it  is  felt  that  the  conditions  sur¬ 
rounding  this  initial  comment  have  been  eliminated * 

Par  j5a2fld  =  The  Contractor  has  developed  and  tested  a  linear  nosa 
wheel  steering  system  and  it  was  found  to  l»e  a  definite  improvement  over 
the  system  initially  installed,,  It  has  been  released  for  installation  on 
all  production  airplanes*. 

Par  E„2 „e  —  NAA  pilots  have  made  landings  and  take-offs  with  dive 
brake  extended *  No  difficulty  was  encountered  or  excessive  take-off  distances 
encountered*  hive  brake  drag  at  take-off  and  traffic  speeds  is  similiar  to 
the  P-36,  Since  complaints  have  not  been  raised  against  the  lack  of  a  light 
in  the  F—36,  the  WSPO  has  omitted  this  light*  This  was  also  done  to  simplify 
the  aircrafts  avoid  excessive  warning  lights  in  the  cockpit  and  divorce  the 
aircraft  from  possible  malfunctioning  mechanical  items  not  deemed  essential* 

Far  E„2*f  ~  Methods  of  accomplishing  the  intent  of  this  comment  have 

been  under  study*  To  date  the  best  method  has  not  been  resolved,,  The 
most  promising  solutions  are  to  locate  provisions  on  the  engine  to  actuate 
the  nozzle  position  light  already  Installed  in  the  F-  100A  aircraft  or  to 
interlock  the  nozzle  such  that  it  cannot  be  open  without  afterburning  * 

When  those  problems  have  been  resolved,  a  proposal  will  be  submitted* 

Par  E„2,,a  =>  The  Contractor  is  currently  pursuing  a  program  to 
eliminate  lag  in  the  trim  system,.  Some  improvement  has  been  obtained 
with  the  installation  of  the  revised  bungee  aim'  bob  weight  and  the  dele¬ 
tion  of  the  valve  centering  spring*  Additional  tests  are  scheduled  to 
investigate  the  use  of  faster  valves  and  improved  trim  mechanisms 
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Par*  E.2Jh  ~  Additional  adjustments  will  be  made  to  minimize  the  canopy 
reflections,  as  more  night  flying  is  accomplished  by  the  Contractor . 

Par-  E.2.1  =•  In  tests  to  date,  the  operation  of  the  production  engine 

in  the  F-100A  airplane  indicates  that  this  condition  is  completely  eliminated# 

Par  E.2.1  ~  There  are  three  methods  of  removing  the  canopy  from  inside 

the  aircraft. j  (l)  by  normal  electrical  operation,  (2)  mechanically  unlocking 
and  raising  canopy,  and  (3)  blowing  canopy  off  with  emergency  escape  procedure. 
The  canopy  may  be  removed  by  external  operation  by  two  methods^  (l)  electrical¬ 
ly  canopy  operation  from  exterior  of  the  airplane,  and  (2)  from  exterior  manual 
control  unlock  and  manually  raising  the  canopy.  A  parallel  external  blow-off 
control  is  considered  dangerous  due  to  inadvertent  operation  by  unfamiliar 
ground  personnel.  No  action  taken  on  this  deficiency. 

Far  E.2.k  -  During  the  course  of  the  Contractor  as  flight  testing,  the 
wheel  brake  action  has  been  found  ad equate £  however,  a  number  of  mechanical 
difficulties  have  been  experienced  with  the  brakes.  These  problems  are  being 
taken  care  of  by  Bendix  at  this  time# 

The  Contractor  is  fur  than  studying  anti-skid  braking 
devices  which  will  allow  the  pilot  to  increase  his  braking  effort  without 
fear  of  skidding  or  destroying  tires.  A  test  installation  will  be  made  in 
the  near  future. 

Far  E.2.1  =  During  the  flight  testing  of  the  airplanes  to  date,  reefed 

and  non— reefed,  parachute  installations  have  been  checked.  The  most  success¬ 
ful  parachute  operations  were  made  without  reefing^  The  Contractor,  AMC,  and 
WADC  have  agreed  to  eliminate  the  reefing  mechanism  based  on  existing  flight 
test  experience.  The  pilot's  drag  chute  deployment  handle  will  be  relocated 
to  provide  accessibility  and  simple  operation. 

Far1  E.2.m  -  The  Contractor  believes  this  comment  arose  from  landings 
where  some  parachute  panels  failed.  Subsequent  testing  did  not  cause  any 
yawing  to  be  apparent. 

Par  E.2.n  —  A  number-  of  studies  are  being  pursued  by  the  Contractor 
to  improve  response.  The  most  notable  are  as  follows 8 

Slat  Snatcher 

Aileron  Rudder  Interconnect 

Extended  Span  Aileron 

It  is  believed  that  the  longitudinal  control  has  improved 
and  possibly  the  above  comment  is  due,  in  some  measure,  to  stick  forces  which 
subsequently  have  been  improved  by  the  addition  of  the  revised  bungee,  bob- 
weight  and  elimination  of  the  valve  center ing  spring.  In  addition  it  is  felt 
that  they  will  be  further  improved  by  the  revised  variable  gearing« 
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Far  E.2.c  —  Added  complication  for  an  automatic  system  does  not  warrant 

installation.  Other  aircraft  hare  successfully  operated  without  this  feature. 
For  simpli cation0  this  fix  has  been  ommitted.  At  times  for  identification, 
pilots  want  to  extend  light  yet  keep  gear  up*  No  action  taken. 

Far  E.2.P  -  Both  the  left  and  right  bleed  valves  on  the  XJ57-F7  engine 

( YF-100A)  operate  simultaneously,  which  results  in  a  rapid  thrust  change  of 
approximately  500  pounds  when  the  valve 3  open  or  close.  To  reduce  the  rapid 
thrust  changes  on  the  J57-P-7  engine  used  in  the  F-IOOA,  the  left  and  right 
bleed  valves  operate  at  different  engine  speeds *  This  arrangement  should 
give  two  small  thrust  changes  during  an  engine  speed  advancement  on  the  F-100A 
instead  of  the  one  large  thrust  change*  The  Contractor  is  in  the  process  of 
flight  evaluating  a  "Holley"  governor  which  will  greatly  reduce  the  tolerance 
of  actuation  presently  required  of  the  bleed  doors. 

Far  E«2.a  —  This  problem  ha3  virtually  been  eliminated  on  the  production 

J57-P-7  engine.  However,  a  thorough  and  complete  power  control  tests  program 
will  be  conducted  on  the  F-1004  airplanes  to  discover  and  correct  any  control 
system  deficiencies.  It  is  anticipated  that  the  fuel  schedule  of  the  Bendix 
control  used  on  the  F-100A  may  require  some  alteration  to  adapt  it  to  the 
performance  characteristics  of  the  aircraft -engine  combination.  The  fuel 
control  testing  and  rescheduling  program  for  production  aircraft  is  normal  for 
new  installations.  This  work  will  be  done  after  the  "Holley"  governor  eval¬ 
uation  has  been  made. 

Par  E„2.r  -  A  study  is  being  made  for  the  relocation  of  the  drag  chute 

release  handle  to  the  upper  left  hand  instrument  panel  similar  to  the  drag 
chute  deployment  mechanism  on  the  F-36D.  The  deletion  of  the  reefing  mecha¬ 
nism  greatly  aids  in  making  this  installation  possible. 

Far  B.2«g  —  A  Mach  box  was  developed  by  NAA  and  test  flown.  Flight  test 

showed  the  hysterisis  band  to  be  too  large.  The  test  unit  is  being  redesigned. 
Proper  functioning  Mach  box  should  improve  longitudinal  stick-free  stability. 
Final  analysis  of  this  unit's  improvement  on  aircraft  longitudinal  stability 
ia  to  be  made  by  AFFTC  in  Phase  IV  test  on  the  F-100. 

Par  E„2.t  -  This  statement  is  caused  by  a  basic  misconeept  of  the  slats 

on  the  F-100A  airplane.  These  slats  were  designed  primarily  to  Improve  the 
maneuverability,  stability  and  limit  lift  coefficient  at  high  Mach  numbers. 

All  indication  to  date  show  that  these  slat 3  are  operating  essentially  as 
they  were  designed  to  operate 

The  I50  slats  give  improved  performance  over  the  original 
10°  slats  that  were  tested  on  the  YF-100A  airplane  in  that  they  have  more 
uniform  opening  character! sties. 
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Par-  E„2.u  «  Existing  tunnel  data  show  that  the  15°  rotation  slats  give 
sufficient  improvement  in  stability  at  the  stall  that  very  little  pitchup  tend¬ 
ency  should  be  noted »  This  item  will,  be  flight  investigated  during  the  normal 
testing  required a 

Pax  E.2..V  -  The  defrosting  duct  has  been  redesigned  to  give  adequate 

distribution  of  cockpit  airflow,, 

Far  E„2aw  -  Gear^down  limit  speed  has  been  increased  to  250  Ks 

Far  E.2ax  =  For  pilot  comfort  the  seat  back  angle  has  been  changed  from 
17°  to  129  by  addition  of  a  5°  wedge,,  Installation  will  be  in  aircraft  Serial 

Nose  758„  760 P  ?6lff  763 p  771 p  776 9  and  subsequent 0 

Far  Es2ay  -  A  delta  pressure  type  gauge  has  been  developed  for  install 
lation  in  all  F-100  aircraft  to  provide  adequate  means  of  determining  thrusts 
In  event  delivery  of  this  gauge  does  not  parallel  aircraft  productions,  space 
provisions  will  be  left  on  the  pilot 3 s  panel  for  retrofits 
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SUBJECT*  (0)  Phase  11  Performance  and  Stability  Teste  of  the 

YF-100A  Aircraft  AFFTC  Technical  Report  No,  AFFTC  53-55 


TO  i  Goannander 

Air  Force  Flight  Test  Center 
ATTN i  DCS/  Opera ti one 
Eduards  Air  Force  Base 
California 


A  study  has  been  completed  on  the  XF-10QA  final  report,  subject 
as  above,  on  Performance  and  Stability  Teats  of  the  aircraft.  Informa¬ 
tion  as  to  action  which  has  been  or  will  be  taken  on  the  recommendations 
of  the  report  is  submitted  herewith.  Inclosure  No,  1  is  a  list  of 
remarks  which  are  numbered,  to  correspond  to  those  sections  of  the  re¬ 
port  containing  recommendations  and  conclusions. 
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ABSTRACT 


This  report  presents  the  results  of  Phase  II  performance  and  stability  tests  of 
the  North  American  YF-100A  air  superiority  fighter.  The  test  results  indicate  the 
aircraft  is  superior  in  performance  to  any  production  fighter  in  the  USAF.  The  most 
serious  defects  of  the  aircraft  are  the  inadequate  visibility  over  the  nose  during  take¬ 
off  and  landing*  the  poor  low-speed  handling  characteristics,  and  the  negative  to 
neutral  static  longitudinal  stability  experienced  in  level  flight  from  approximately 
*  8  M*ach  to  maximum  level  flight  speed. 
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A.  PURPOSE 

This  report  presents  the  results  of  limited  performance  and  stability  flight  tests 
of  the  YF-100A  airplane ,  USAF  No.  52-5754. 

B*  INTRODUCTION 

1,  Extent  and  Location  of  Flight  Tests t 

a.  Flight  tests  of  the  aircraft  were  conducted  to  obtain  stability  and  per* 
formance  data  to  determine  the  aircraft’s  handling  qualities  and  to  compare  actual 
performance  with  contractor's  estimated  performance. 

b.  The  Phase  II  test  program  on  the  YF-100A  airplane  was  conducted  at 
t  he  Air  Force  Flight  Test  Center,  Edwards,  California  from  3  September  through 
17  September  1953.  Thirty-nine  flights,  totaling  19  hours  and  42  minutes,  were  re¬ 
quired  to  complete  the  limited  performance  and  stability  tests* 

2*  Description  of  the  Aircraft: 

a.  The  YF-100A  is  the  prototype  version  of  the  F-100A  aircraft,  an  en¬ 
tirely  new  design  of  a  single -place  fighter  capable  of  tactical  operation  in  the  high 
transonic  and  low  supersonic  speed  range.  The  airplane  is  characterized  by  a  thin, 
highly  swept  (45*)„  moderate  aspect  ratio  wing,  low  drag  fuselage  and  canopy,  in¬ 
board  ailerons  (with  no  flaps),  automatic  leading  edge  slats,  low  positioned,  one- 
piece  horizontal  stabilizer,  and  a  thin-lip  engine  air  inlet.  The  landing  gear  is  of 
the  tricycle  type  with  the  main  gear  retracting  inboard  into  the  wing  and  fuselage 
and  the  nose  gear  retracting  aft  into  the  nose  section  of  the  fuselage*  Other  note¬ 
worthy  features  of  the  airplane  include  a  fuselage  speed  brake  located  in  the  bottom 
of  the  fuselage  in  the  wing  center  section  and  an  irreversible  power  control  system 
with  artificial  feel. 

b.  The  aircraft  is  powered  by  a  single  Pratt  and  Whitney  XJ-57-P-7  con¬ 
tinuous  flow  axial  type  gas  turbine  with  afterburner  rated  at  13,  800  lbs  thrust  unin¬ 
stalled  maximum  power.  The  engine  has  a  split  compressor,  split  turbine,  a  hydro- 
electronic  fuel  control  and  is  equipped  with  a  two -position  exhaust  nozzle.  The  two 
spools  of  the  compressor  and  turbine  are  mechanically  independent  of  each  other. 

3.  Test  Configuration: 

The  aircraft  was  tested  in  the  clean  configuration  and  with  two  empty  275 
gallon  external  fuel  tanks  attached  to  the  undersides  of  the  wings.  The  test  weight 
of  the  aircraft  was  found  to  be  25,  370  pounds  in  the  clean  configuration  with  fuel  and 
oil  tanks  full*  This  weight  included  all  test  instrumentation,  1289  pounds  ballast 
and  the  pilot.  The  aircraft  was  loaded  to  obtain  a  mid  eg  position  and  all  tests  were 
made  at  this  one  loading*  The  eg  during  flight  was  not  controlled  as  the  aircraft 
utilized  automatic  fuel  sequencing.  The  eg  position  varied  from  a  most  aft  position 
of  31.7  per  cent  MAC  to  a  most  forward  position  of  29.  5  per  cent  MAC  as  fuel  was 
consumed  during  flight.  Detailed  weight  and  balance  data  and  photographs  of  the  test 
aircraft  are  presented  in  Appendix  II. 
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C,  SUMMARY  OF  TEST  RESULTS 
1,  Performance: 


a.  The  results  of  the  performance  tests  of  the  YF-10GA  type  aircraft  indicate 
that  it  is  superior  to  any  production  aircraft  in  the  United  States  at  this  time.  The  YF- 
100A  can  take-off  at  25,  000  pounds  gross  weight  using  3000  feet  of  runway  on  a  standard 
day  at  sea  level.  The  aircraft  can  then  climb  at  a  rate  of  14,  800  feet  per  minute  (at  sea 
level)  and  reach  an  altitude  of  45,  000  feet  in  4.3  minutes  from  best  climb  speed  at  sea 
level.  Approximately  two  minutes  must  be  added  to  obtain  time  to  take-off  and  accel¬ 
erate  to  best  climb  speed.  The  YF-100A  aircraft  can  continue  to  climb  to  a  combat 
ceiling  (500  feet  per  minute)  of  53,  000  feet.  With  afterburner  off,  the  climb  is  very 
slow  (16  minutes  from  sea  level  to  40,  000  feet).  It  is  felt  that  climbs  without  afterburner 
will  not  be  utilized  by  tactical  organizations  to  a  very  large  degree.  At  35,  000  feet  a 
level  flight  Mach  number  of  1. 04  is  attainable.  Maximum  Mach  number  obtained  was 
1.39  indicated  in  a  dive  from  51,  000  to  20,  000  feet.  There  is  no  wing  roll-off  as  previously 
experienced  in  F-86  type  aircraft,  no  high  Mach  number  buffet*  no  objectionable  trim 
changes  or  other  noticeable  compressibility  effects.  Rates  of  descent  reached  approx¬ 
imately  50,  000  feet  per  minute.  This  airplane  is  strictly  a  hit-and-run  type  fighter 
when  utilized  against  present  day  fighters;  i.e*,  it  should  not  be  expected  to  fight  with 
an  F-86  at  the  F- 86fs  speed.  This  condition  is  comparable  to  the  F-80  vs  the  F-51, 
Comparative  performance  between  the  YF-100A  and  other  present  day  fighters  is  pre¬ 
sented  below: 


COMPARATIVE  PERFORMANCE 


YF-10QA 

Teat 

Results 

Clean 

F-86E 

Memo 

Report 

FID  51-19 
Clean 

F-86D 

Ref  A  F 
Tech 

Rpt  53-26 
Clean 

F-94C 

Ref  A  F 
Tech 

Rpt  53-30 

Tip  Tanks 

F-94B 

Ref  A  F 
Tech 

Rpt  52-26 

Tip  Tanks 

F-89A 
Memo 
Report 
FTR  51-13 
Tip  Tanks 

Max. 

Mach  No. 

(max. 

power) 

1.04 

35,  000  ft 

.90 

25,  000  ft 

Q?3 

35*  000  ft 

.835 

35,  000  ft 

.785 

35,  000  ft 

.  874 

25,  000  ft 

Rate  of 
climb  at 

S.  L.  (ft/ 
min)  (max. 
power) 

14, 800 

8,  800 

12,900 

9,  500 

7, 100 

7,  700 

Rate  of 
climb  at 
30,  000  ft 
(max. 
power) 

10,  500 

2,850 

4,900 

4,  500 

3,000 

4,900 

Combat 

ceiling 

(max. 

power) 

500  ft/ 
min. 

53,  000 

46,  000 

47,000 

47, 000 

43, 000 

39, 500 

L 
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COMPARATIVE  PERFORMANCE 
(Continued) 


F-86E 
YF  -100  A  Memo 
Test  Report 

Results  FTD  51-19 
Clean  Clean 


Time  to 
Climb  to 
45,  000  ft 
min  (max. 
power)  4. 3 


15.  5 


F-86D  F-94C  F-94B 

Ref  A  F  Ref  AF  Ref  A  F 
Tech  Tech  Tech 

Rept  53-26  Rpt  53-30  Rpt  52-26 
Clean  Tip  Tanks  Tip  Tanks 


F-89A 
Memo 
Report 
FTR  51-13 
Tip  Tanks 
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b.  Engine  performance  and  reliability  are  considered  excellent.  The 
afterburner  is  especially  reliable  inasmuch  as  afterburner  "lights’*  can  consistently 
be  made  at  any  altitude,  speed,  or  configuration.  Three  objectionable  characteristics 
associated  with  engine  operation  are:  (1)  slow,  sluggish  engine  response  to  control 
application,  (2)  the  opening  and  closing  of  compressor  surge  bleed  valves  when  oper¬ 
ating  at  power  settings  of  approximately  90  percent  rpm,  which  cause  sudden  increase 
and  decrease  in  thrust,  (3)  compressor  stall  as  occurred  when  applying  power  at  low 
power  settings  (70  percent  rpm). 


2.  Stability  and  Handling  Characteristics: 


a.  The  airplane  is  easy  to  taxi  with  the  exception  of  high  rudder  forces. 
Take-off  is  satisfactory  except  at  lift-off  when  visibility  is  limited.  The  airplane  tends 
to  wallow  somewhat  due  to  low  airplane  response  to  stabilizer  movement.  The  airplane 
must  be  "pulled  off"  the  runway  as  it  exhibits  no  inclination  to  fly  itself  off  even  at 
speeds  up  to  180  knots.  The  visibility  is  not  satisfactory  during  climb  because  of  the 
nose  high  attitude  at  best  climb  speed. 


b.  The  airplane  exhibits  negative  to  neutral  static  longitudinal  stability 
from  approximately  .  8  Mach  number  to  maximum  Mach  number  .  Trimming  the  air¬ 
craft  for  normal  cruise  is  very  difficult  because  of  this  factor.  It  is  very  annoying 
for  formation  flying  and  would  possibly  be  detrimental  to  the  airplane  as  a  gun  platform. 
In  the  approach  configuration,  the  static  longitudinal  stability  is  positive::  however,  it 
is  felt  that  it  could  possibly  be  increased  and  low  speed  handling  characteristics  could 
be  improved.  The  YF-100A  airplane  exhibits  a  lateral,  directional,  and  longitudinal 
poorly  damped  dynamic  stability  characteristic  which  occurs  at  high  altitude  and  high 
Mach.  The  longitudinal  damping  improves  with  decreased  altitude  but  lateral  and 
directional  damping  is  unsatisfactory  at  all  altitudes.  This,  too,  is  detrimental  for 
formation  flying  and  accurate  gun  firing.  Longitudinal  control  is  sensitive,  and  at 
transonic  speeds  of  approximately  .  8  to  .9  Mach  number,  it  is  similar  to  that'ex- 
hibited  by  the  F -86D  aircraft.  This  is  unsatisfactory,  however,  it  is  felt  that  pilots 
could  live  with  this  condition. 
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c,  The  speed  brake  is  very  effective  and  creates  a  considerable  amount 
of  drag  with  little  objectionable  buffeting.  The  speed  brake  may  be  used  on  landing; 
however,  because  of  the  small  buffet  encountered  at  full  extension,  it  gives  the  pilot 
a  false  impression  that  the  airplane  may  be  nearing  the  stall. 

d,  The  stalling  characteristics  are  poor.  At  10,  000  feet,  from  160 
knots  to  110  knots,  there  is  a  yawing  and  pitching  tendency  that  is  quite  uncomfort¬ 
able  to  the  pilot.  At  110  knots  the  left  wing  drops  uncontrollably;  full  right  ailerons 
and  rudder  not  being  capable  of  controlling  the  wing  drop.  The  stall  itself  is  unsat¬ 
isfactory  because  of  this  drop  but  is  considered  acceptable  because  the  normal  touch¬ 
down  speed  is  well  above  the  stall  speed. 

e,  Landing  of  the  YF  100 A  airplane  is  considered  more  difficult  than 
any  other  production  fighter.  It  exhibits  poor  lateral  and  longitudinal  low  speed  hand¬ 
ling  characteristics.  The  airplane  response  to  control  movement  is  slow  and  the 
pilot  finds  himself  constantly  over-controlling  during  final  approach,  both  because  of 
the  high  stabilizer  breakout  forces  and  the  low  airplane  response  rates.  During  the 
latter  part  of  the  final  approach,  the  nose  is  very  high  and  it  is  extremely  difficult  to 
judge  the  altitude  and  position  of  the  airplane  when  nearing  touchdown  point.  When  land 
ing  at  night  the  limited  visibility  makes  landings  dangerous  inasmuch  as  the  pilot  has 
little  or  no  reference  to  either  side  as  he  does  during  daylight  hours.  On  one  occasion 
during  a  landing,  the  pilot  landed  2000  feet  short  of  the  runway  as  a  result  of  the  high 
rate  of  sink  and  poor  visibility.  Touchdown  speeds  are  high  because  of  the  ease  of 
dragging  the  tail.  On  one  landing  the  tail  touched  the  runway  at  a  touchdown  speed  of 
136  knotB.  Normal  touchdown  speeds  will  be  approximately  150  knots  or  above.  It 

is  anticipated  that  all  landings  will  be  made  utilizing  the  drag  chute.  The  drag  chute 
is  unacceptable  at  this  time  owing  to  the  considerable  amount  of  yaw  it  creates  after 
deployment. 

D.  CONCLUSIONS,; 

It  is  concluded  that; 

a.  The  YF  100A  series  airplane  out -performs  any  other  production 
fighter  in  the  USAF  at  this  time. 

b.  The  YF-100A  airplane  is  unacceptable  for  service  use  at  this  time 
because  of  poor  visibility  over  the  nose  during  take-off  and  landing,  neutral  and  neg¬ 
ative  static  longitudinal  stability,  and  the  poor  Low- speed  handling  characteristics. 

c.  The  YF-100A  aircraft  has  a  good  potential  and  can  be  made  into  a 
useful  tactical  weapon. 

E.  RECOMMENDATIONS; 


1.  The  following  recommendations  pertain  to  major  deficiencies  which  should 
be  changed  prior  to  acceptance  or  delivery  of  the  aircraft  to  tactical  units.  It  is 
recommended  that: 


landing. 


a.  Forward  visibility  be  increased  and  Improved  during  take-off  and 

b.  The  neutral  and  negative  static  longitudinal  stability  exhibited  be 


corrected  to  insure  ease  of  formation  flying  and  to  Increase  the  potential  of  the 
airplane  as  a  gun  platform. 

c.  The  poor  handling  characteristic  during  take-off  and  landing  con¬ 
figuration  be  improved. 
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2.  The  following  recommendations  pertain  to  deficiencies  which  are  con¬ 
sidered  unsatisfactory  and  should  be  corrected  a3  soon  as  possible.  It  is  recommended 
thats 


a.  The  lateral-directional  and  longitudinal  dynamic  stability  be  im¬ 
proved,. 

b„  The  stabilizer  breakout  forces  be  decreased. 

c.  The  poor  stalling  characteristics  be  improved. 

d.  The  rudder  forces  during  taxiing  and  low- speed  flight  be  decreased. 

e.  A  dive  brake  warning  light  or  position  indicator  be  installed  on  the 
pilot  *  s  panel  to  prevent  inadvertent  take-off  with  dive  brakes  extended. 

f„  An  afterburner  light  be  installed  to  give  indication  that  the  after¬ 
burner  is  on. 


g.  The  stabilizer  trim  response  rate  be  increased, 

h„  The  canopy  reflections  of  cockpit  instrument  and  flood  lights  be 
eliminated  for  night  flying, 

i.  The  slow,  sluggish  engine  response  to  control  application  be 

eliminated. 

j.  A  switch  be  installed  on  the  exterior  of  the  fuselage  so  that  the 
canopy  may  be  blown  off  by  external  operation,  on  the  ground. 

k.  The  wheel  braking  action  be  increased. 

l.  The  time  of  actuation  of  the  drag  chute  be  decreased, 

m.  The  yawing  moment  caused  by  drag  chute  deployment  be  eliminated. 

n.  The  rudder,  aileron,  and  stabilizer  airplane  response  rates  at  low 
speeds  be  increased, 

o«  -An  automatic  landing  light  retraction  be  coupled  with  gear  retractors 
to  prevent  inadvertent  flight  with  the  landing  light  extended. 

p„  The  sudden  increase  or  decrease  of  thrust  during  actuation  of  the 
surge  bleed  valves  be  eliminated. 

q.  The  compressor  stall  experienced  at  low  power  settings  be  elim¬ 
inated. 


r.  The  drag  chute  deployment  handle  be  relocated  to  a  position  behind 

the  throttle, 

s.  A  study  be  made  to  determine  the  feasibility  of  installation  of  a 
nqn  device  for  better  aerodynamic  longitudinal  control  forces  throughout  the  entire 
altitude  and  speed  range. 

t.  The  slats  be  modified  to  insure  that  they  do  not  extend  in  unaccel¬ 
erated  flight  above  .9  Mach  number  at  high  altitude. 

u.  A  study  be  made  to  insure  that  the  pitch-up  tendency  will  not  cause 
inadvertent  over -stressing  of  the  airplane  at  low  altitude,  and  high  speed  when 
making  abrupt  control  movements. 

v.  The  defrosting  duct  presently  under  the  left  console  be  relocated 
to  prevent  excess  heating  of  the  left  console. 

w.  The  limit  gear  down  speed  be  increased  to  250  knots  IAS, 

x.  The  pilot  seat  tilt  back  angle  be  reduced  to  approximately  7  to  9  0 
for  pilot  comfort, 

y.  An  adequate  means  of  determining  thrust  during  take-off  and  during 
flight  be  provided  by  an  engine  pressure  ratio  type  gage. 
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A*  PILOT fS  COMMENTS 

1*  Cockpit  Description; 

a.  Access  to  the  cockpit  is  by  use  of  a  ladder  that  hooks  over  the 
edge  of  the  cockpit.  There  are  foot  steps  and  handholds  installed  in  the  side 
of  the  fuselage^  however,  they  are  too  high  to  be  utilized  without  the  use  of  an 
extension  ladder  to  begin  the  initial  climb  up  the  side  of  the  fuselage  *  Generally, 
the  cockpit  is  considered  acceptable  $  however,  the  following  discrepancies  should 
be  corrected  in  the  production  aircrafts 

b*  The  lever  for  drag  chute  deployment  is  located  directly  outboard 
of  the  throttle.  It  is  quite  awkward  to  manipulate,  especially  when  the  throttle 
is  in  the  retarded  or  low  power  position.  The  drag  chute  deployment  handle 
should  be  relocated  to  a  position  directly  behind  the  throttle, 

c„  The  windshield  defrosting  handle  is  too  close  to  the  landing  gear 
handle  when  the  gear  is  down.  The  windshield  defrost  handle  should  be  relocated 
approximately  one  inch  or  more  outboard  from  its  present  position  and  for  ease 
of  operation,  the  landing  gear  handle  should  also  be  relocated  or  extended  0,5 
inches  outboard  from  its  present  position, 

d*  The  pilotes  seat  is  presently  too  difficult  to  move  up*  A  stronger 
spring  or  bungee  should  be  installed  for  ease  of  operation* 

e.  The  map  case  cover  opens  inboard  and  should  be  changed  to  lift 
up  and  outboard  for  ease  of  operation* 

f.  The  present  warning  lights  located  on  the  left  console  should  be 
relocated  up  and  more  in  line  with  the  pilot's  vision,  such  as  those  presented  at 
the  F-100  Contractor  Technical  Compliance  Board*  On  several  occasions  the 

pilot  had  the  oil  overheat  warning  light  come  on  and  did  not  notice  it  until  after  some 
time  had  elapsed. 

go  It  is  too  difficult  to  read  the  position  indicators  for  the  rudder 
pedal  adjustment.  The  rudder  pedals  should  be  made  adjustable  fore  and  aft  with 
one  control  instead  of  individual  controls* 

h.  Visibility  from  the  cockpit  is  considered  excellent  in  the  taxi  and 
level  flight  attitudes,  and  visibility  inside  the  cockpit  is  considered  satisfactory 
with  the  exception  of  the  above  mentioned  warning  lights,  {See  page  24,  Appendix 
II  for  photographs  of  the  cockpit). 

2*  Taxiing  and  Ground  Handling: 

The  YF-1GQA  Aircraft  is  fairly  simple  to  taxi  and  is  considered 
similar  to  the  F-86  type  aircraft  in  ground  handling.  One  difficulty  noticed 
i  b  the  high  rudder  pedal  forces  when  utilizing  nose  wheel  steering*  This  makes 
the  use  of  nose  wheel  steering  somewhat  difficult  and  the  pilot  finds  himself 
prone  to  use  the  brakes  more  than  i  s  necessary.  The  nose  wheel  steering  ratio 
appears  to  be  satisfactory  during  both  low  and  high  taxi  speeds.  The  YF-100A 
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aircraft  was  taxied  in  cross  winds  up  to  20  knots  with  little  or  no  difficulty. 

Braking  action  during  taxiing  is  considered  good.  The  brake  pedal  forces  are 
light  and  are  considered  far  superior  to  those  of  the  F-86  type  aircraft. 

During  taxiing  the  rudder  is  of  little  or  no  use  and  brakes  and/or  nose  wheel 
steering  must  be  used  at  all  times. 

3.  Take-Off  and  Initial  Climb: 

Take-offs  were  made  with  full  power  (afterburner  on,  speed  brakes  in). 
The  brakes  were  released  when  the  afterburner  cut  in  and  nose  wheel  steering  was 
used  up  to  approximately  100  knots  IAS.  Rudder  control  is  available  at  approx¬ 
imately  60  knots?  however,  the  response  of  the  airplane  to  the  rudder  is  slow  and 
it  is  recommended  that  nose  wheel  steering  be  utilized  up  to  approximately  100 
knots.  Inasmuch  as  the  horizontal  stabilizer,  if  held  in  full  nose  up  position, 
creates  quite  a  bit  of  drag,  the  stick  is  left  at  the  take-off  trim  position 
(approximately  4  degrees  nose  up)  until  an  indicated  airspeed  of  140  knots  is 
obtained.  At  this  time  the  stick  is  pulled  firmly  to  the  full  nose  up  position  and 
the  airplane  is  flown  off  the  runway  at  150  knots  IAS.  Because  of  the  unusually 
high  angle  of  attack  required  for  take-off  with  the  highly  swept,  low  aspect  ratio 
wing  with  no  flaps,  a  conscious  effort  must  be  made  to  pull  the  aircraft  off  the 
ground.  On  one  occasion,  an  indicated  airspeed  of  180  knots  was  attained  on  the 
ground  when  the  nose  wheel  was  held  approximately  6  to  12  inches  off  the  ground 
and  it  was  still  necessary  to  increase  the  pitch  attitude  for  take-off.  After  the 
airplane  broke  ground,  the  control  stick  back  pressure  was  released  slightly  and 
the  gear  was  retracted  immediately.  There  is  little  or  no  trim  change  during 
gear  retractions  however,  the  pilot  found  that  there  is  a  elight  tendency  to  over- 
control  laterally  because  of  the  light  aileron  breakout  forces.  Take-off  is 
considered  satisfactory:  but,  because  of  the  above  mentioned  directional  problem 
of  the  high  rudder  forces  and  low  airplane  response  to  rudder,  it  appears  that 
formation  take-offs  will  be  difficult.  During  the  transition  time  from  lift-off  to 
gear  retraction,  there  is  little  forward  visibility  because  of  the  nose  high  attitude 
of  the  airplane.  This  is  not  considered  unsatisfactory,  however,  because  the 
transition  time  between  lift-off  and  gear  retraction  is  short  and  the  pilot  can 
level  the  airplane  out  almost  immediately  after  lift-off  to  increase  the  speed  to 
the  recommended  climb  speed.  The  longitudinal  stick  forces  are  considered  too 
high  and  this,  added  to  the  fact  that  immediately  after  breaking  ground  the  res¬ 
ponse  of  the  airplane  to  longitudinal  control  position  is  slow,  may  result  in  over- 
controlling  elightty.This  is  not  considered  satisfactory:  however,  it  is  acceptable 
because  of  the  previously  mentioned  rapid  acceleration  of  the  airplane  during  the 
transition  period  to  higher  speeds  where  longitudinal  control  is  satisfactory. 

4,  Climb* 

After  take-off  the  YF-100A  aircraft  accelerates  very  rapidly  to  the 
best  climb  speed  and  visibility  is  considered  acceptable  during  this  part  of  the 
flight.  Once  the  recommended  climb  speed  is  attained,  the  nose  is  pulled  up 
sharply  and  the  YF-100A  climbs  very  rapidly  to  its  combat  ceiling.  The  airplane 
has  an  extremely  nose  high  attitude  during  climb  and  visibility  is  not  considered 
satisfactory.  No  unusual  or  unsatisfactory  control  characteristics  a  r  e  evident 
during  the  climb,  but  care  must  be  exercised  to  prevent  the  airplane  from  exceed¬ 
ing  the  best  climb  speed,  inasmuch  as  the  nose  high  attitude  and  rapid  rate  of  climb 
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combine  to  give  the  pilot  a  tendency  to  level  out  for  better  visibility. 

5.  Level  Flight: 

The  maximum  level  flight  Mach  number  attained  was  approximately 
1. 04  at  35.  000  feet  and  the  maximum  level  flight  indicated  airspeed  attained  at 
sea  level  was  631  knots  (.96  Mach  no.  ).  Aerodynamic  characteristics  are  not 
considered  satisfactory  inasmuch  as  there  is  a  slight  yawing  and  ptiching  moment 
that  makes  formation  flying  difficult  and  also  makes  the  airplane  a  poor  gun  plat¬ 
form.  Further,  the  longitudinal  breakout  forces  are  considered  high.  These, 
coupled  with  negative  longitudinal  static  stability  throughout  the  cruising  range, 
cause  the  pilot  to  be  constantly  retrimming  a /id  moving  the  stick  in  an  attempt  to 
fly  the  airplane  at  a  constant  altitude.  The  Cbckpit  pressurization  is  excellent. 
Cockpit  refrigeration  is  inadequate  during  14w  level,  high  speed  flight  as  the  pilot 
is  too  warm  even  when  dressed  in  a  light  flying  suit.  It  is  believed  that  part  of 
this  heat  results  from  the  defroster  duct  that  runs  along  the  left  console  since, 
it  is  not  possible  to  touch  any  part  of  the  ltft  console  with  the  exception  of  the 
throttle  due  to  the  high  temperature  of  the  metal  parts.  Some  consideration  should 
be  given  to  relocating  the  defroster -heater  duct  and/or  control  valve  to  keep  this 
temperature  problem  to  a  minimum.  Thfe  canopy  fogged  over  at  times  when  at 
extreme  altitudes  but  it  cleared  rapidly  Upon  actuation  of  the  de -fogging  system. 

The  seat  is  comfortable  but  it  is  tilted  back  too  much  and  should  be  straightened 
possibly  three  to  five  degrees. 

6.  Flight  Control  System: 

a.  All  three  flight  control  systems  are  irreversible  and  are  powered 
by  two  engine  driven  hydraulic  pumps,  one  taken  off  each  rotor  section.  There  is 
an  emergency  air  driven  hydraulic  pump  which  was  never  utilized,  and  it  is  net 
known  whether  it  would  be  usable  in  case  of  emergency  or  not.  Control  "feel" 

is  obtained  by  use  of  bungees  at  the  control  stick  and  on  the  rudder.  In  the  case 
of  the  stabilizer  control,  there  is  also  a  bob -weight.  There  is  no  aerodynamic 
or  "q"  device  installed  that  decreases  or  increases  the  stick  forces  with  increase 
or  decrease  of  airspeed  and/or  altitude.  Incorporation  of  a  "q"  device  would 
improve  the  control  "feel".  Stabilizer  breakout  forces  are  considered  too  high. 
Lateral  control  forces  are  considered  satisfactory  at  all  speeds.  Rudder  forces 
are  considered  acceptable  at  high  and  intermediate  speeds,  but  are  too  high  at 
the  approach  and  take-off  speeds.  Lateral  and  longitudinal  trim  is  obtained  by 
use  of  the  trim  button  located  on  top  of  the  control  stick  and  there  is  a  toggle 
switch  on  the  left  console  to  actuate  rudder  trim.  Aileron  and  rudder  trim  are 
satisfactory  and  the  stabilizer  trim  speed  is  also  considered  satisfactory;  however, 
stabilizer  trim  motor  response  is  too  slow  and  is  considered  unsatisfactory. 

b.  Longitudinal  Stability 

(1)  Stabilizer  control  and  effectiveness  for  take-off. 

Stabilizer  control  during  take-off  is  considered  satisfactory. 

It  was  possible  to  lift  the  nose  wheel  from  the  ground  between  110  and  120  knots  lASt 


APPENDIX  I 

5 


AF  Technical  Report  No,  AFFTC  53-33 


The  airplane  was  flown  only  at  one  mid*  eg  (32  percent),  however,  it  was  felt 
that,  inasmuch  as  the  airplane  lifts  off  at  150  knotSj  the  stabilizer  control 
effectiveness  would  be  satisfactory  even  at  a  forward  eg*  As  mentioned  prev¬ 
iously  immediately  after  breaking  ground  there  is  a  tendency  to  over -control 
because  of  the  high  breakout  forces  and  low  response  rate*  If  possible,  the 
high  breakout  forces  should  be  eliminated  inasmuch  as  some  pilots  might  have 
difficulty  during  take-off  in  turbulent  and/or  cross  wind  conditions*  There  is 
little  or  no  trim  change  during  the  transition  period  from  lift-off  during  gear 
retraction  until  recommended  climb  speed  is  attained* 

(2)  Dynamic  stability* 

Longitudinal  dynamic  stability  is  satisfactory  in  the  low  and  inter¬ 
mediate  speed  ranges*  At  high  Mach  number  (.98  and  above)  and  high  altitude 
(45,  000  feet)  the  controls  tree  tests  indicate  marginal  dynamic  stability  as  it 
takes  4  to  5  cycles  before  a  longitudinal  oscillation  dampens*  When  an  attempt 
is  made  to  stop  the  longitudinal  oscillations  by  use  of  the  controls  the  pilot 
tends  to  over-control,  similar  to  the  F -86F  and  F-86D  models*  This  condition 
is  considered  unsatisfactory.  The  sensitivity  of  the  controls  makes  it  very 
easy  to  overshoot  the  desired  acceleration  in  maneuvering  flight*  Attempts  to 
correct  the  ,aover shoot usually  cause  the  pilot  to  induce  a  longitudinal  oscillation 
similar  to  that  encountered  in  the  F  -86D  aircraft.  This  condtivon  is  not  as  severe 
as  that  experienced  in  the  F-86D^  however,  it  does  warrant  some  consideration  for 
correction  because  this  condition  is  unacceptable  when  flying  formation  and  in  rough 
air* 


(3)  Maneuvering  stability* 

Maneuvering  stability  is  considered  to  be  unsatisfactory*  It  is 
felt  that  at  a  high  indicated  airspeed  it  would  not  be  too  difficult  to  exceed  the  limit 
load  factor  by  abrupt  displacement  of  the  control  stick  because  of  the  inherent 
pitch-up  tendency  experienced  in  swept  wing  fighters*  This  pitch-up  is  more 
noticeable  than  that  of  earlier  swept  wing  fighters,  such  as  the  F -86  aircraft,  and 
it  is  considered  that  this  is  due  to  the  increased  wing  sweep  angle.  When  man¬ 
euvering  the  YF-10GA  aircraft,  upon  application  of  any  force,  the  drag  in¬ 
crease  becomes  quite  apparent  and  it  may  be  determined  now  that  this  fighter  can 
only  be  utilized  as  a  hit  and  run  gun  platform  as  any  attempts  to  linger  and  try 
to  out-turn  any  other  present  day  fighter  would  result  in  a  great  loss  of  speed* 
This,  coupled  with  poor  turning  capabilities  at  lower  speeds,  would  mean  that 
the  opponent  would  invariably  end  up  in  a  stern  attack  on  the  YF-iOGA  aircraft* 

As  long  as  the  YF-100A  is  kept  at  high  speeds  and  low  factors,  it  should  have 
a  very  good  potential  as  a  fighter*  During  one  phase  of  the  test  program,  at  an 
indicated  Mach  number  of  1.  1  and  at  35,  000  feet  altitude,  the  stick  was  pulled 
full  back*  A  maximum  acceleration  of  5*6  ^g's13  was  obtained*  The  Mach  num¬ 
ber  decreased  to  less  than  1*0*  A  pitch-up  was  noticed  at  5  ng 1  a 11  which  resulted 
in  an  acceleration  of  5*  6  even  though  the  pilot  was  attempting  to  hold  a  con¬ 

stant  5  lirgw  pull  up*  This  may  be  an  indication  of  the  difficulty  to  be  expected  at 
lower  altitudes  where  more  J?g3B15  may  be  obtained  from  abrupt  application  of  the 
stick  and  over -stressing  the  airplane  may  be  possible*  Further  study  is  recom¬ 
mended  to  insure  that  the  airplane  will  not  be  easily  over -stressed  during  ac¬ 
celerated  maneuvers  at  medium  to  low  altitudes  and  at  high  airspeed* 
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(4)  Static  Stability 

Static  stability  of  the  YF-100A  aircraft  ia  considered  unsatis¬ 
factory.  At  cruising  and  high  Mach  numbers  the  YF-10QA  exhibits  negative 
stability.  When  increasing  speed  from  a  pre -determined  trim  speed,  stick 
position  and  forces  required  to  maintain  the  slower  speeds  are  in  the  wrong 
direction  (pull),  and  when  decreasing  speed  from  a  pre-determined  trim  speed, 
the  stick  position  and  force  changes  indicate  neutral  to  very  slight  positive 
stability.  This  is  considered  an  unacceptable  condition  and  every  effort  should 
be  made  to  correct  this  condition  prior  to  delivery  of  production  airplanes.  In 
the  approach  configuration  the  airplane  exhibits  positive  static  stability;  however, 
because  of  high  breakout  forces  it  is  difficult  to  fly  in  a  trim  condition.  The  un¬ 
satisfactory  static  stability  tends  to  make  the  airplane  difficult  to  fly  in  formation 
and  results  in  a  poor  gun  platform. 

(5)  Trim  Change  Characteristics 

There  is  a  slight  trim  change  when  extending  the  gear,  as  the 
left  gear  apparently  extends  first,  causing  a  yawing  moment  to  the  left;  however, 
it  ia  easily  controlled  by  use  of  the  right  rudder.  When  extending  speed  brakes 
at  high  speeds  there  is  little  noticeable  trim  change  and  this  is  considered  excellent. 
There  is  approximately  a  five  to  ten  pound  nose  down  trim  change  when  igniting  the 
afterburner  at  the  intermediate  to  higher  speed  ranges.  This  is  also  controllable 
and  is  considered  acceptable.  If  possible,  it  is  recommended  that  this  trim  change 
be  alleviated,  since  in  the  case  of  formation  flying,  it  would  present  a  small  problem. 

(6)  Stabilizer  Control  and  Effectiveness  for  Landing 

Stabilizer  control  and  effectiveness  for  landing  is  considered 
satisfactory;  -however,  the  response  of  the  airplane  to  control  movement  is  con¬ 
sidered  unsatisfactory.  Coupled  with  the  high  breakout  forces  and  low  response 
rates,  the  pilot  finds  himself  constantly  overshooting  his  desired  attitude  during 
the  approach  and  landing  flare.  No  trouble  exists  on  control  effectiveness  inasmuch 
as  it  is  quite  easy  t©  drag  the  tail  during  touchdown.  The  tail  was  dragged  on  one 
landing  when  touchdown  was  made  at  an  indicated  speed  at  136  knots.  Most  touch¬ 
downs  were  made  at  approximately  150  knots  LAS.  The  stabilizer  breakout  forces 
should  be  reduced  and  a  study  should  be  made  to  increase  airplane  response  to 
control  movement  during  the  approach  configuration.  Perhaps  the  control  effect¬ 
iveness  would  be  improved  by  return  to  the  old  type  elevator  control  linkage, 
similar  to  that  of  the  F-86E,  for  slow  speed  operation, 

(7)  Stalls 

Stalls  were  made  only  at  the  mid  eg  position.  The  stalling 
characteristics  are  considered  poor.  Several  full  Btick  back  stalls  were  made 
at  both  low  and  high  altitudes.  At  low  altitudes  (10,  000  ft,  )  from  approximately 
160  knots  down  to  the  stall  of  110  knots  there  is  a  yawing  and  pitching  tendency 
that  is  quite  uncomfortable  to  the  pilot.  At  110  knots  the  left  wing  drops  un¬ 
controllably  inasmuch  as  full  right  aileron  and  full  right  rudder  will  not  hold  the 
wings  level.  The  stall  itself,  when  reached  at  approximately  110  knots,  is 
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unsatisfactory  but  is  considered  acceptable  because  there  is  no  reason  why  the 
airplane  will  ever  be  flown  at  this  low  speed,  especially  as  the  normal  touch¬ 
down  speed  will  be  150  knots  or  above.  Stall  recovery  is  made  by  releasing 
back  pressure  on  the  stick  while  still  holding  full  right  aileron  and  right  rudder g 
thus  permitting  the  speed  to  increase  until  such  time  as  the  aileron  and  rudder 
effectiveness  return.  Accelerated  stalls  are  considered  satisfactory  inasmuch 
as  the  airplane  buffets  and  pitches  similar  to  other  swept  wing  aircraft  and 
Btall  recovery  is  made  by  releasing  back  pressure  on  the  control  stick.  At 
high  altitudes  (35,  000  ft)  during  unaccelerated  stalls  the  stick  can  be  held 
back  to  full  aft  position  and  although  the  airplane  is  prone  to  pitch  and  roll,  there 
is  enough  aileron  and  rudder  control  to  rudder-walk  the  airplane  through  loss  of 
several  thousand  feet  of  altitude. 

c.  Directional  stability 

(1)  Cross  wind  take-off  Characteristics. 

The  cross  wind  take-off  characteristics  of  the  YF-100A  are 
considered  satisfactory  inasmuch  as,  with  the  nose  wheel  left  on  the  ground  to 
140  knots,  there  is  little  or  no  tendency  for  the  upwind  wing  to  rise.  Direction- 
ally  the  airplane  has  a  tendency  to  turn  into  the  wind  and  the  normal  procedure 
is  to  correct  with  nose  wheel  steering.  The  best  procedure  is  to  use  nose  wheel 
steering  to  correct  for  turning  tendencies  up  to  higher  indicated  speeds  as  the 
velocity  of  the  cross  wind  is  increased.  Brakes  could  be  used  for  directional 
control.  However,  brake  response  is  quite  sensitive  and  the  pilot  is  somewhat 
prone  to  over -controls  thus,  it  is  best  if  the  nose  wheel  steering  is  relied  upon 
for  directional  control  during  cross  wind  take-offs. 

(2)  Dynamic  lateral -directional  Stability, 

Dynamic  lateral-directional  stability  is  considered  unsat¬ 
isfactory  throughout  the  entire  combat  speed  range.  Directional- lateral 
oscillations,  resulting  from  rudder  displacements,  are  not  damped  after  5 
cycles  and  show  no  tendency  to  damp  at  all  during  slightly  turbulent  air  con¬ 
ditions.  This  is  considered  unacceptable  and  should  be  corrected  prior  to 
acceptance  or  delivery  of  the  aircraft  to  tactical  units. 

(3)  Static  directional  Stability, 

Static  directional  stability  of  the  YF-10GA  aircraft  is  con¬ 
sidered  satisfactory  at  all  speeds.  The  rudder  and  aileron  position  and  forces  are 
in  the  right  direction  for  a  given  yawed  condition.  At  airspeeds  of  160  knots  and 
below,  with  full  right  rudder,  the  airplane  will  roll  to  the  right  even  though  full 
left  aileron  is  applied.  This  is  undesirable  but  acceptable  because  full  rudder 
sideslips  need  not  be  made  in  this  airplane  during  the  approach  and  landing  flare. 
The  rudder  forces  are  satisfactory  in  the  high  and  intermediate  speed  ranges, 
but  during  approach  speeds  the  rudder  forces  are  too  high,  and  coupled  with 
the  low  airplane  response  to  the  rudder,  rudder  control  ib  unsatisfactory. 
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d.  Lateral  Control 

The  lateral  control  of  the  YF-100A  aircraft  is  satisfactory.  The 
rate  of  roll  is  high  and  the  time  to  reach  peak  rate  of  roll  ie  satisfactory  at  all 
speeds  down  to  approximately  175  knots.  From  175  knots  down  to  the  touchdown 
speed  of  150  knots,  the  rate  of  roll  is  satisfactory,  but  the  response  to  aileron 
deflection  is  slow  and  some  difficulty  may  be  experienced  during  turbulent  and/ 
or  cross  wind  landing  conditions.  There  is  a  slight  amount  of  adverse  yaw 
present  in  the  lower  speed  range;  however,  it  is  considered  acceptable  inasmuch 
as  this  speed  is  below  the  practical  combat  speed  of  the  airplane. 

e.  Dive  and  High  Speed  Flight  Characteristics 

High  speed  dives  were  made  up  to  an  indicated  mach  number  of 
1.39.  During  the  dives  there  was  no  rolling  tendency  such  as  that  experienced 
in  F-86  type  aircraft  and  the  YF-100A  exhibits  the  best  diving  characteristics 
of  any  fighter  flown  to  date.  Recovery  from  dives  can  be  made  by  either  actu¬ 
ating  the  speed  brakes,  pulling  power  off  and  slowing  down,  or  by  pulling  out  at 
the  desired  altitude.  Again,  caution  must  be  exercised  when  making  high  "g* 
pull-outs  because  of  light  stick  forces  necessary  to  recover  from  high  speed  dives. 
As  previously  mentioned,  it  is  believed  that  it  would  be  quite  eaBy  to  over- stress 
the  airplane  if  caution  were  not  exercised  during  high  speed  flight.  One  dive  was 
made  with,  drop  tanks  attached  (empty)  to  an  indicated  Mach  number  of  1.2. 

There  is  no  perceptible  difference  in  handling  characteristics  of  the  airplane. 

There  is  no  buffet  exhibited  with  the  tanks  installed  and  the  installation  is  considered 
to  be  superior  to  that  on  any  previous  model  or  type. 

7.  Approach  and  Landing; 

Approach  and  landing  of  the  YF-1Q0A  aircraft  is  difficult  and  at  night 
is  considered  to  be  dangerous.  Initial  approach  is  made  at  an  altitude  of  approx¬ 
imately  1000  ft.  above  the  runway.  Indicated  airspeed  at  peel-off  is  between  300 
and  350  knots  and,  at  the  time  of  peel -off,  speed  brake  is  extended  and  power 
reduced  to  80  percent.  As  the  airplane  slows  down  to  gear  extension  speed  of 
210  knots,  the  gear  is  extended  and  the  Bpeed  brake  i  s  retracted.  The  gear 
limit  speed  of  210  knots  is  too  low  and  should  be  increased  to  250  knots.  Speed 
during  base  leg  and  turn  onto  final  approach  is  held  at  170-180  knots  and,  after 
roll-out  onto  final  is  made,  170  knots  is  held  until  approximately  ^4  mile  from 
the  end  of  the  runway.  At  this  time  power  is  decreased  and  flare  started  by 
pulling  the  nose  up.  The  speed  brake  is  extended,  if  necessary,  to  increase 
the  drag.  F  o  r  ysra  r  d  .  V(i  s  1  b  i  1 1,  t  yduring  the  final  approach  is  unacceptable. 

Poor  forward  v  1  s-i  b  i  l  i  ty  plus  high  stabilizer  breakout  forces  and  low  air¬ 
plane  response  to  stabilizer  movement  cause  the  pilot,  during  the  latter  part 
of  the  approach,  to  more  or  leas  fly  blind  and  "hunt"  for  the  runway.  During 
one  night  landing  the  landing  was  2000  feet  short  of  the  end  of  the  runway  be¬ 
cause  the  pilot  was  unable  to  see  the  runway  during  the  final  approach.  In  the 
approach  configuration  the  airplane  exhibits  a  yawing  tendency  and  feels  quite 
sluggish.  The  pilot  has  a  tendency  to  keep  his  airspeed  high  and  is  definitely 
reluctant  to  reduce  power  to  slow  the  airplane  to  the  normal  touchdown  speed  of 
150  knots.  It  is  essential  that  the  low  speed  handling  characteristics  be  improved 
prior  to  accepting  the  first  production  airplane  and  that  a  study  be  initiated  immed¬ 
iately  to  increase  the  visibility  over  the  nose.  In  view  of  the  trend  toward  low 
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aspect  ratio  and  the  resulting  higher  angles  of  attack  for  landing,  the  requirement 
for  good  visibility  during  the  approach  and  landing  conditions  may  make  it  ad¬ 
visable  to  eliminate  from  consideration  the  use  of  nose  inlets  so  that  the  cockpit 
may  be  placed  in  the  extreme  forward  part  of  the  fuselage  to  enable  the  pilot  to 
have  good  visibility  over  the  nose*  Speed  brakes  were  used  on  some  of  the  land¬ 
ings  but  the  high  rate  of  sink  with  brakes  retracted  does  not  require  their  use* 

When  speed  brakes  are  utilized  in  the  full  down  position  the  rate  of  sink  is  so 
high  that  it  is  necessary  to  add  power.  This  is  accompanied  by  a  slight  buffet 
which  is  objectionable  because  it  feels  as  if  the  airplane  is  nearing  a  stalled  con¬ 
dition.  It  would  be  desirable  to  incorporate  a  speed  brake  position  indicator  so 
that  partial  speed  brakes  could  be  used  during  the  approach  and  landing  flare. 
Immediately  after  touchdown  speed  brakes  are  extended  to  full  open  position  and 
if  the  drag  chute  is  not  utilized,  the  nose  wheel  is  allowed  to  contact  the  runway 
and  immediate  braking  is  applied.  If  the  drag  chute  is  used,  the  speed  brake  is 
extended  immediately  after  touchdown  and  the  drag  chute  employed  shortly  there¬ 
after.  When  the  drag  chute  opens  there  is  a  strong  yawing  tendency  and  it  is 
possible  that  the  airplane,  if  not  controlled,  could  yaw  off  the  runway  to  one  side 
or  the  other.  The  best  method  of  controlling  this  yaw  is  by  use  of  nose  wheel 
steering,  inasmuch  as  airplane  response  to  rudder  is  slow  and  no  immediate 
corrective  action  is  noticed.  This  yawing  tendency  during  drag  chute  operation  is 
unacceptable  and  should  be  corrected  prior  to  delivery  of  the  first  production 
airplane.  Because  of  the  high  landing  speed  of  this  airplane  the  drag  chute 
should  be  used  for  all  landings.  Braking  action  is  good  but  after  the  brakes  heat 
up  they  become  noticeably  weak  during  the  latter  part  of  the  landing  roll. 

The  wheel  brakes  need  to  be  improved  to  insure  full  braking  action  throughout 
the  entire  landing  roll.  Use  of  the  landing  chute  during  all  landings  will  decrease 
the  wear  on  both  the  brakes  and  tires.  The  drag  chute  effectiveness  is  excell¬ 
ent  but  the  time  delay  from  actuation  of  the  control  handle  to  chute  deployment 
is  too  long,  Landings  were  made  with  cross  winds  up  to  20  knots  at  90  degrees 
to  the  landing  path  and  they  were  executed  by  dropping  the  wing  and  crabbing  into 
the  wind.  At  touchdown,  the  wings  were  leveled  and  the  airplane  kicked  straight, 
thus  aligning  the  airplane  with  the  runway  immediately  before  or  at  touchdown* 

8,  High  Altitude  Operation; 

The  airplane  performance  is  satisfactory  at  altitudes  up  to  40,  000  feet. 
Maximum  level  flight  speed  at  35,  000  feet  is  approximately  1. 04  Mach  number. 
Above  40,  000  feet  there  is  a  1  1)1  gn  buffet  condition  that  is  unexplained;  it  is  possible 
that  this  may  result  from  partial  extension  of  the  slats.  On  almost  every  flight 
above  40,  000  feet,  outboard  portions  of  the  slats  were  observed  by  the  pilot  to  be 
extended  from  !tt  to  2n .  If  they  were  fully  closed,  it  is  believed  that  both  the 
performance  and  the  maneuverability  of  the  airplane  would  be  improved.  The 
highest  altitude  attained  during  the  Phase  II  tests  was  55,  000  feet.  The  airplane 
at  this  altitude,  of  course,  is  unusable  as  it  barely  flies  and  cannot  be  maneuvered 
at  all  without  loss  of  altitude.  It  is  believed  that  the  highest  practical  altitude 
at  which  the  airplane  could  be  used  would  be  approximately  50,  000  feet.  As  pre¬ 
viously  mentioned,  cabin  pressure  differential  is  excellent  and  the  pilot1  a  cockpit 
is  comfortable*  The  cockpit  heating  system  is  adequate  and  the  de -fogging  system 
is  superior  to  that  of  any  other  aircraft  flown.  The  2.75  PSI  differential  pressure 
provided  in  the  YF-100A  aircraft  was  never  used  and  it  should  be  eliminated  from 
the  production  airplanes  because  it  is  doubtful  if  it  will  ever  be  used  in  tactical 
organizations. 
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9.  Night  Operation! 

The  YF-100A  airplane  was  flown  at  night  on  two  occasions  during  the 
Phase  II  teats.  The  first  flight  was  aborted  immediately  after  take-off  due  to  the 
failure  of  the  gear  to  retract.  At  this  heavy  gross  weight,  speed  was  increased 
during  the  final  approach  but  because  of  the  poor  visibility  over  the  nose  and  the 
inability  of  the  landing  light  to  light  up  the  runway  far  enough  ahead  of  the  pilot  to 
be  able  to  see,  touchdown  was  2000  feet  short  of  the  runway  at  an  indicated  speed 
of  170  knots.  During  taxi  and  take-off  the  landing  light,  utilized  as  a  taxi  light, 
is  satisfactory.  During  take-off  roll  the  technique  is  no  different  than  during 
daylight  hours,  except  that,  when  the  nose  wheel  is  lifted  prior  to  breaking  ground, 
the  pilot  practically  is  on  instruments  inasmuch  as  he  is  unable  to  see  over  the 
nose  to  judge  his  attitude.  Reference  was  made  to  the  altimeter,  and,  upon 
reaching  200  feet,  the  airplane  was  leveled  off  and  speed  was  increased  to 
recommended  climb  speed.  The  cockpit  lighting  is  excellent  however,  the  right 
instrument  panel  lights  reflect  on  the  left  forward  canopy  and  the  left  forward 
flood  light  reflects  on  the  right  forward  canopy.  This  should  be  easily  remedied 
and  the  night  lighting,  as  a  whole,  is  considered  superior  to  that  in  any  other 
fighter  flown.  Inasmuch  as  the  landing  light  has  a  separate  switch  for  extension 
or  retraction,  it  is  recommended  that  a  safety  device  be  installed  to  automatically 
retract  and  turn  off  the  landing  light  when  the  gear  is  retracted  to  prevent  in¬ 
advertent  failure  of  the  pilot  to  operate  the  switch, 

10.  Engine  Operations 

The  engine  operation  during  the  Phase  II  tests  was  satisfactory  ex¬ 
cept  for  two  major  deficiencies  that  should  be  corrected  prior  to  delivery  of  the 
first  production  airplane.  One  deficiency  is  the  engine  surge  bleed  valves. 

These  bleed  valves  shut  at  approximately  90  percent  rpm,  thus  increasing  the 
thrust  appreciably.  This  would  make  it  quite  difficult  to  fly  formation  at  these 
power  settings.  A  study  should  be  made  to  eliminate  sudden  thrust  increases 
when  the  bleed  valves  shut.  The  other  deficiency  is  the  engine  power  control. 

The  present  engine  power  control  is  hydro -electrical  and  gives  an  extremely 
non-linear  engine  response  to  throttle  movement.  This  results  in  a  slow, 
sluggish  engine  response  to  throttle  control  application.  Further,  there  is  a 
compressor  stall  which  occurs  when  accelerating  the  engine  from  low  power 
settings  at  approximately  70  percent  rpm.  This  is  undesirable  as,  upon  one 
occasion,  a  compressor  stall  resulted  when  adding  power  during  the  final 
approach. 

11.  General  Aircraft  and  Systems  Functions; 

a.  Emergency  systems. 

The  emergency  gear  and  speed  brake  system,  although  not 
actuated,  appears  to  be  satisfactory.  The  standard  emergency  flight  control 
system,  which  is  actually  one -half  of  the  normal  system,  also  appears  xo  be 
satisfactory  inasmuch  as  there  is  little  chance  that  both  rotors  in  J-57  type 
engines  would  fail  at  one  time.  Further,  in  case  of  engine  failure,  it  is  very 
doubtful  that,  due  to  the  weight  and  touchdown  speeds  of  this  aircraft,  dead 
stick  landings  will  be  attempted  except  under  the  most  ideal  conditions.  The 
additional  air  driven  turbine  provided  as  a  third  emergency  hydraulic  source 
in  the  YF-10QA  airplane  will  not  be  installed  in  the  production  airplanes,  A 
few  power-off  landing  we  re  made  on  the  dry  lake  surface,  but  it  was  quite 
difficult  to  judge  the  touchdown  point,  and  the  pilot  would  be  reluctant  to  attempt 
a  dead  stick  landing  on  a  runway  unless  he  had  considerably  more  e^>erience 
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in  the  airplane  and  a  fairly  long  runway  on  which  to  make  the  attempt. 


B.  PERFORMANCE 
1.  Take-Offs! 

Performance  take-offs  to  determine  the  minimum  distance  required 
to  take-off  and  climb  to  50  feet  were  made  at  25,  000  lbs.  take-off  weight  and  a 
mid  eg  position  of  31  percent  MAC.  Minimum  distance  take-offs  were  accomp¬ 
lished  by  using  full  throttle  with  afterburner,  contractor's  recommended  trim 
setting,  and  full  nose  up  stabilizer  at  the  point  of  take-off.  Several  take-offs 
were  made  by  applying  full  nose  up  stabilizer  prior  to  the  point  at  which  take¬ 
off  speed  was  reached.  Due  to  the  increased  drag  on  the  aircraft  with  the  stab¬ 
ilizer  deflected  in  the  full  nose  up  position  the  take-off  distance  was  appreciably 
increased  when  this  technique  was  used.  Take-offs  with  afterburner  off  are  not 
recommended  because  of  the  excessive  distance  required.  On  one  occasion, 
without  afterburner  and  on  a  30  °C  day  at  2300  feet  altitude,  the  airplane  went 
off  the  end  of  an  8,  000  foot  runway  before  becoming  airborne.  The  following 
table  is  a  summary  of  the  average  take-off  data  corrected  to  NACA  standard  day, 
no  wind,  sea  level  conditions, 

TAKE-OFF  PERFORMANCE 


Ave. 

Ave. 

Ave. 

S.  L. 

S.  L. 

Ave. 

Grose  Ave. 

Total 

IAS 

LAS  at 

Vt  at 

Vt  at 

Gross 

4 

Weight  Ground 

Distance 

at  T.Q 

50* 

T.O. 

50' 

Thrust 

Afterburner 

lbs  Run  feet 

to  50 3 

knots 

knots 

knots 

knots 

at  T.Q  -lbs 

Operation 

25,000*  2990 

4390 

146 

- 

142 

165 

11, 500 

on 

25,  000**  5270 

m  » 

147 

143 

m 

7,  700 

off 

*  average  of  six  take-offs 
**  one  take-off  only 

2.  Climbs; 

Climbs  were  flown  uBing  maximum  and  military  rated  power  for  gross 
weight  of  24,  300  pounds  at  sea  level  and  best  climb  speed.  The  oil  cooler  was  set 
on  automatic  and  the  gap  varied  from  0“  at  low  altitudes  to  16.4°  at  54,  000  feet. 
Climb  Bpeeds  used  were  those  recommended  by  the  contractor  for  optimum  rate  of 
climb.  These  data  have  been  corrected  to  standard  day  atmospheric  conditions  and  are 
presented  in  Figures  2  and  3.  A  summary  of  these  data  is  presented  in  the  following 
tables: 


’'v 
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MAXIMUM  POWER  CLIMB  PERFORMANCE 
Afterburner  On 


Altitude 

feet 

r/c 

ft/  min 

t/c 

min 

N2 

rpm 

Fuel 

used  -  lbs 

Naut;  air 
miles 
travelled 

Gros  s 

Wt-  -lbs 

True 

Airspeed 

knots 

S.  L. 

14,  800 

0* 

9.510 

0** 

0 

24, 300 

510 

10,  000 

14,  500 

.7 

9,  510 

300 

6 

24,  000 

520 

20,  000 

13,  900 

l.  4 

9,  510 

575 

12 

23,  725 

535 

30.  000 

10,  700 

2.2 

9,  350 

825 

20 

23,475 

540 

40,  000 

6,  600 

3.  35 

9.  195 

1070 

30 

23, 230 

525 

50,  000 

2,  000 

5.9 

9, 195 

1380 

52 

22,  920 

520 

53,  800 (SC) 

100 

10.6 

9, 195 

1850 

100 

22,450 

510 

*  Add  2*  0  minutes  to  get  time  from  brake  release,  (approx,  ) 

**  Add  800  lbs  of  fuel  to  account  for  start,  taxi,  take-off  and  accelerate  to  best 
climb  speed,  (approx*  ) 


MILITARY  POWER  CLIMB  PERFORMANCE 
Afterburner  Off 


Altitude 

feet 

b/c 

ft  /  min 

t/c 

min 

n2 

rpm 

Naut.  air 
Fuel  miles 

used  -  lbs  travelled 

Gross 

Wt  --lbs 

True 

Airspeed 

knots 

S.  L. 

4.  300 

o  * 

9,  510 

0*$ 

0 

24, 650 

425 

10,  000 

4,  000 

2.3 

9,  510 

300 

19 

24, 350 

455 

20,  000 

3,  500 

5 

9,410 

550 

40 

24,  100 

475 

30,  000 

2,  250 

8.4 

9,  180 

800 

67 

23, 850 

492 

40,  000 

650 

15.9 

9,  070 

1170 

130 

23, 480 

500 

43,  400(sc) 

100 

26 

9,  100 

1525 

220 

23, 075 

500 

#Add  3  minutes  to  get  time  from  brake  release,  (approx.) 

^Add  700  lbs  of  fuel  to  account  for  start,  taxi,  take-off  and  accelerate  to  best 
climb  speed,  (  approx.  ) 


3,  Level  Flight: 


a.  Level  flight  performance  data  were  obtained  at  various  altitudes 
for  gross  weights  that  would  be  obtained  on  check  climbs  at  each  respective  altitude. 
Comparative  performance  data  with  two  empty  275  gallon  external  fuel  tanks 
attached  were  also  obtained.  Oil  cooler  operation  was  automatic  and  the  gap 
varied  from  3e  to  18.  5°  open.  All  data  have  been  corrected  to  an  NACA  stand¬ 
ard  day  at  the  gross  weights  and  altitudes  presented  in  the  following  tables. 

True  airspeed  versus  altitude  data  are  presented  in  Figure  1  and  are  summar¬ 
ized  in  the  following  table: 
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TRUE  SPEED  --  KNOTS 

TRUE  SPEED  AND  MACH  NUMBER 
Maximum  Power  Military  Power 


Altitude 

feet 

Gross  Wt. 
lbs 

vt 

knots 

Mach 

No. 

n2 

rpm 

vt 

knots 

Mach 

No. 

n2 

rpm 

* 

S.  L. 

24,  300 

634 

.96 

9,  510 

542 

.82 

9,  510 

1,  500 

24,  200 

631 

.96 

9,  510 

552 

.84 

9,  510 

11,  500 

24,  000 

615 

.97 

9,  510 

589.  5 

.93 

9,  510 

27,  000 

23,  550 

609 

1. 02 

9,  508 

580.  5 

.973 

9,  420 

35,  000 

23,  350 

600 

1. 04 

9,  345 

562 

.977 

9,  185 

41, 500 

23,  150 

586 

1. 015 

9,  305 

533 

.929 

9.  135 

44,  000 

23,  100 

582 

1.005 

9,  295 

520 

.905 

9,  115 

49, 500 

22,  900 

562 

.98 

9,  260 

— 

— 

^Values  extrapolated  to  sea  level. 

b.  Curves  of  nautical  air  miles  per  pound  of  fuel  versus  Mach  number 
are  presented  in  Figures  4  and  5.  The  results  of  these  data  indicate  that  the  best 
range  of  the  aircraft  can  be  realized  by  flying  at  as  high  an  altitude  as  practicable. 
These  results  are  summarized  in  the  following  table  for  recommended  cruise 
settings,  JP-4  fuel  was  used  for  all  tests, 

RECOMMENDED  CRUISE  PERFORMANCE 


Altitude 

Gross  Wt. 

Mach 

CAS 

TAS 

n2 

Nautical  air  mi 

feet 

lbs 

No 

knots 

knots 

rpm 

per  lb.  of  fuel 

11, 500 

24, 500 

.  675 

366 

428 

8,  790 

.14 

27,  000 

23,  550 

.78 

315 

465 

8,  620 

.22 

27, 000  * 

23,  550 

.775 

313 

462 

8,  790 

.188 

41, 500 

23,  150 

.90 

265 

517 

9,  030 

.253 

^External  tanks  attached. 


c.  Power  required  data  were  obtained  from  all  level  flight  test 
points  and  are  presented  in  Figures  6  through  9.  It  is  of  interest  to  note  that 
between  234  and  322  knots  CAS  less  rpm  is  required  to  maintain  level  flight  at 
27,  000  feet  than  i  s  required  at  11,  500  feet.  This  same  trend  of  less  rpm  at 
higher  altitude  for  the  same  CAS  was  experienced  in  the  XB-52  aircraft  which  is 
also  powered  by  J-57  engines.  The  results  of  these  tests  are  summarized  in  the 
following  table: 
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POWER  REQUIRED  AT  ALTITUDE 


Calibrated  airspeed  —  knots 


Max 

Mil 

Altitude 

Gross  Wt. 

rpm 

rpm 

Max 

Mil 

9200 

9000 

8800 

8600 

feet 

lbs 

N2 

N2 

rpm 

rpm 

rpm 

rpm 

rpm 

rpm 

11, 500 

24, 000 

9,  510 

9.  510 

535 

512 

464 

424 

368 

287 

27,  000 

23,  550 

9,  508 

9,420 

425 

402 

385 

364 

341 

310 

27, 000* 

23, 550 

9,490 

9.400 

405 

389 

369 

347 

314 

- 

41,  500 

23,  150 

9,  305 

9,  125 

306 

276 

- 

257 

- 

- 

♦External  tanks  attached. 

d.  Drag  data  for  non-afterburning  operation  were  obtained  by  use  of 
calibrated  tail  pipe  pressure  probes  located  aft  of  the  turbine  and  forward  of  the 
afterburner.  No  drag  data  were  obtained  for  afterburner  operation.  These  data  are  pre - 
sented  in  Figures  10  through  15  and  are  summarized  in  the  following  table: 

AIRCRAFT  DRAG  SUMMARY 

Clean  Aircraft  2  Empty  Z75  gal,  tanks 


Minimum  drag- -lbs* 

1,690 

2,  080 

Equivalent  airspeed  for 

Minimum  drag  -  -  knots 

250 

265 

f--sq.  feet  at  min*  drag 

8,.  67 

— 

Cp  (at  minimum  Cl) 

Jr 

.  012 

-  - 

4.  Airspeed  Calibrations: 

No  standard  production  airspeed  system  was  installed  in  the  test 
aircraft.  A  test  nose  boom  in  which  both  the  total  and  static  pressure  sources 
were  located,  was  attached  to  the  nose  section  of  the  aircraft  above  the  air  in¬ 
take  as  shown  in  Figure  25.  Angle  of  sideslip  and  angle  of  attack  vanes  were 
also  attached  to  the  nose  boom  aft  of  the  static  source.  The  system  was  cali¬ 
brated  by  means  of  tower  fly-bys  at  2300  feet  altitude  and  airplane  fly-bys  past 
the  AFFTC  F-86  pacer  aircraft,  USAF  No.  48-209  at  40,  000  feet.  Two  pace 
points  were  also  obtained  by  using  the  pacer  aircraft.  One  point  was  obtained 
from  the  ground  radar  for  a  Mach  number  of  1.39  in  a  dive.  These  data  are 
presented  in  Figure  25  as  a  plot  of  AV  versus  indicated  mach  number. 

5.  Landings: 

Performance  landings  to  determine  the  minimum  runway  distance 
required  to  land  over  a  50  foot  obstacle  were  made  at  an  average  gross  weight 
of  22,  000  pounds.  No  actual  test  data  were  obtained  over  a  50  foot  obstacle  due 
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to  the  extremely  low  approach  made  on  the  tesf  landings.  The  air c rail  was  be¬ 
low  50  feet  before  its  height  could  be  recorded.  Maximum  performance  landings 
were  made  by  extending  the  speed  brakes  and  chute  immediately  after  touchdown 
and  then  using  maximum  braking  to  stop.  Normal  performance  landings  were 
made  utilizing  the  same  procedure  as  outlined  above  except  the  drag  chute  was 
not  used.  The  landing  data  have  been  corrected  to  standard  day,  sea  level,  no 
wind  conditions  and  the  results  are  presented  as  follows s 


LANDING  SUMMARY 

S.  Lo 


Ave,  Gr, 

RPM 

Chute 

IAS 

Vt  at 

Ground 

Wt-  -lbs 

Deployed 

T,  D, 

T„  Dp  -knots 

Roll  -  ft. 

22,  000 

idle 

yes 

140 

131 

2880 

22, 000 

idle 

no 

140 

131 

5440 

6,  Engine  Static  Thrust  Calibrations 

a.  The  engine  used  during  the  test  program  was  operated  on  the 
AFFTC  thrust  stand  to  calibrate  the.  exhaust  gas  total  pressure  probes  and  to 
determine  the  static  performance  of  the  XJ57-P-7  engine.  These  data  are  pre¬ 
sented  in  Figures  Lb  through  22  and  are  summarized  in  the  following  table  for 
standard  day  conditions  at  sea  levels 

STATIC  ENGINE  PERFORMANCE 


N2 

rpm 

Nl 

rpm 

Gross 

Thrust 

lbs 

Exhaust 

Gas„  -  Temp 
°C 

Specific  Fuel 
Consumption 
lbs/lir  --  lb 

Surge  Bleed 
Valve 
Position 

9,495* 

5,  750. 

10,  200 

565 

2.  2 

Closed 

9,  495  ** 

5,  750 

6,  800 

565 

.91 

Closed 

9,  400 

5,  580 

6.  250 

540 

.91 

Closed 

9,  200 

5,  300 

5,  250 

488 

.915 

Closed 

9,  000 

5,  030 

4,  480 

440 

,92 

Closed 

8,  500 

4,  300 

2,  630 

397 

,975 

Open 

8,  000 

3,  630 

1.  800 

320 

,98 

Closed 

7,  500 

3,  100 

1,  300 

270 

1. 02 

Closed 

7,  000 

2,  720 

980 

258 

1.  14 

Closed 

6,  500 

2,  430 

730 

255 

1.39 

Closed 

6,  000 

2,  160 

520 

255 

1.73 

Closed 

5,  640*  **1.  960 

420 

255 

2.  01 

Closed 

*A/B  on  Max,  power 
*  *  A/B  off  -  Mil.  power 
Idle  rpm 
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b.  Reference  to  the  above  table  indicates  a  considerable  dis  - 
agreement  with  the  Pratt  and  Whitney  model  specification  (maximum  thrust 
of  13*  200  pounds  and  military  thrust  of  8,  450  pounds).  A  large  percentage  of 
this  loss  is  attributed  to  the  extremely  low  efficiency  of  the  sharp  lipped  air 
intake  on  the  YF-10QA  while  the  aircraft  is  not  in  motion.  When  the  aircraft  is 
airborne  the  ram  efficiency  reaches  approximately  96  percent  at  450  knots 
CAS. 

G  STABILITY  AND  CONTROL 
1.  Test  Configuration: 

a.  The  configurations  used  throughout  the  test  program  and  referred  to 
in  this  report  are  based  upon  those  set  down  in  USAF  Specifications  1815-B  and 
conform  to  the  following  table.  RPM,  altitude,  gross  weight  and  trim  speeds 
that  were  used  for  each  test  are  listed  on  the  individual  curves* 


TEST  CONFIGURATIONS 


C  o  nf  igu  r  atio  n  S 

n2 

rpm 

Trim 

airspeed 

Land  ing 
Gear 

Take-off 

max. 

Down 

Power* 

max* 

level  flight 

Up 

Cruise 

level 

flight 

as  noted 

Up 

Power 

approach 

level 

flight 

1.  4Vgl*  * 

Down 

Landing 

idle 

1.4Vb1 

Down 

*  All  curves  note  whether  afterburner  is  on  or  off* 


**  1815  R  states  that  the  trim  speed  for  the  power  approach  configuration  shall 
be  1.2Vsi  but  since  the  landing  speed  of  the  YF-100A  is  greater  than  l-2Vsi, 
all  tests  in  the  power  approach  configuration  were  conducted  with  the  airplane 
trimmed  at  approx.  1.4  Vsi* 

b.  All  Phase  IX  tests  were  conducted  at  one  eg  range.  No  control 
over  eg  location  was  exercised  while  in  flight  as  the  fuel  selection  system 
was  entirely  automatic.  The  eg  at  engine  start  was  31,9  percent  MAC  and 
this  value  varied  as  fuel  was  consumed  to  a  most  forward  eg  of  29,  5  per  * 
cent  MAC  and  to  an  aft  eg  of  31,7  percent  MAC. 

2.  Mechanical  Characteristics  of  the  Control  System: 

a*  The  flight  control  hydraulic  system  of  the  YF-100A  aircraft 
powers  both  the  stabilizer  and  the  ailerons.  Two  completely  independent 
systems,  each  of  equal  output  are  provided  and  operate  in  parallel.  Should 
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either  system  fail  the  other  has  sufficient  capacity  to  power  the  controls*  The 
rudder  operates  from  the  regular  utility  hydraulic  system.  Should  the  utility 
system  fail*  the  rudder  may  be  operated  manually  since  the  air  loads  on  the 
rudder  may  be  overcome  by  normal  pilot  effort*  In  the  event  of  engine  failure 
the  windmilling  engine  RPM  is  sufficient  to  provide  adequate  hydraulic  pressure 
at  airplane  speeds  down  through  landing In  the  event  the  engine  ^seized11 
(both  rotors  locked)  an  emergency  air  turbine  pump  is  provided  which  operates 
by  ram  air*  This  ram  air  turbine  will  not  be  included  in  the  production  airplanes. 

b.  Longitudinal  control  i  s  obtained  through  movement  of  the  hori¬ 
zontal  stabilizer,  hydraulically  actuated  by  means  of  two  individual  sets  of 
cables  and  push-pull  rods  connected  to  the  stick.  The  stabilizer  is  operated 
by  an  irreversible  hydraulic  power  control  and  artificial  feel  i  s  provided  by 
means  of  an  artificial  feel  bungee.  Forces  in  maneuvering  flight  are  augmented 
by  means  of  a  two  pound  per  f,gl7  bobweight*  The  bobweight  force  varies,  from  a 
maximum  of2.5pounde  per  wgK  at  zero  degrees  attitude  with  full  nose  down 
stabilizer  to  a  minimum  of  M  12  pounds  per  ng w  at  20*  attitude  with  full  nose 

up  stabilizer.  The  two  pounds  per  n gn  figure  quoted  above  is  for  the  aircraft 
trimmed  for  cruise  conditions  at  zero  degrees  attitude,  A  schematic  drawing 
of  the  longitudinal  control  system  is  presented  on  page  10,  Appendix  II* 

There  i  s  no  airspeed  sensing  device  f^q011  box)  incorporated  in  the  system; 
therefore,  control  forces  are  always  the  same  for  stick  deflection  from  trim 
position  in  static  flight*  Longitudinal  trim  i  s  obtained  by  means  of  moving  the 
stabilizer  through  an  electrical  trim  motor. 

c.  Lateral  control  i  s  obtained  by  irreversible  hydraulically  operated 
ailerons  actuated  by  push-pull  rods  and  cables  connected  to  the  stick.  The  ail¬ 
eron  control  system  consists  of  two  mid-span  ailerons  on  the  trailing  edge  of 
each  wing*  Artificial  feel  l  s  provided,  as  with  the  stabilizer,  by  an  artificial 
feel  bungee.  During  the  Phase  II  tests,  win-flightllf  deflection  of  the  ailerons 
was  restricted  to  two-thirds  stick  throw  above  *  6  Mach  number  due  to  the  lack 
of  structural  integrity  tests;  however,  some  data  we  re  obtained  at  approximately 
80  percent  stick  throw  above  e6  Mach  number  with  no  adverse  results.  No 
static  balance  1  s  incorporated  in  the  lateral  control  system.  Lateral  trim  is 
maintained  through  an  electric  trim  actuator  which  moves  both  the  inboard  and 
outboard  ailerons  on  each  wing  by  means  of  the  hydraulic  power  unit,  A 
schematic  diagram  of  this  system  is  found  on  pa.ge  1  1,  Appendix  II, 

d*  Directional  control  i  s  maintained  in  a  manner  similar  to  the  long¬ 
itudinal  and  lateral  systems*  An  irreversible  hydraulic  actuating  cylinder  moves 
the  rudder  and  l  s  controlled  by  cables  and  push-pull  rods  connected  to  the 
rudder  pedals,.  Artificial  feel  i  s  provided  by  a  bungee  and  directional  trim 
i  s  maintained  by  an  electric  trim  actuator  which  moves  the  rudder  by  means 
of  actuating  the  hydraulic  cylinder*  A  schematic  drawing  of  the  directional 
control  system  is  illustrated  on  page  12t  Appendix  II* 

e.  During  all  Phase  II  tests  it  was  found  that  all  trim  devices  would 
reduce  the  control  forces  to  zero  and  maintain  settings* 

f.  Control  friction  was  measured  in  a  closed  hangar  at  a  temperature  of 
20  “C.  Breakout  forces  were  measured  as  that  force  required  to  start  the 
control  surface  to  move  at  any  point  over  the  entire  range  of  a  control  system. 
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Both  the  rudder  and  the  stabilizer  break-out  forces  are  excessive  and  above 
the  required  values  of  Specification  1815B,  The  aileron  break-out  forces  are 
within  the  limits  of  1815R  and  are  satisfactory.  Break-out  forces  in  flight 
were  checked  on  several  occasions  and  though  the  in-flight  forces  are  some¬ 
what  less  than  the  static  break-out  force,  the  stabilizer  and  rudder  break-out 
forces  are  still  felt  to  be  excessive.  Plots  of  force  versus  control  surface  de 
flections  are  presented  in  Figures  28*  29  and  30  for  the  longitudinal,  lateral 
and  directional  control  systems  respectively.  The  results  of  these  tests  are 
briefly  summarized  in  the  following  table; 


CONTROL  FRICTION 
Ground  Test  Data 

20  °C  Air  Temperature 


Ave.  Break-Out 

Break-Out  Force  Over  Control 

Control  Force  at  Trim--Ibs  Range  --  lbs 


Allowable 
Limit 
181 5R--lbs 


Stabilizer  8 

Aileron  2 

Rudder  22 


10 

3 

15 


4.5 

3 

10.  5 


3.  Stabilizer  Control  Effectiveness; 

a.  Take-off  tests  were  conducted  from  a  concrete  runway  and  from 
Rogers  Dry  Lake  bed  to  determine  the  ability  of  the  stabilizer  to  produce  take¬ 
off  attitude.  No  quantitative  data  were  obtained  but,  using  the  contractor^ 
recommended  trim  setting  of  4°  nose  up  and  full  nose  up  stabilizer  at  take¬ 
off,  control  is  more  than  adequate  at  a  weight  of  25,  000  pounds  and  a  eg  of 
31  percent  MAC.  With  the  large  amount  of  stabilizer  control  which  is  avail¬ 
able,  it  is  believed  that  stabilizer  control  effectiveness  will  be  satisfactory  for 
all  conditions  of  loading  and  eg.  Stick  forces  at  the  point  of  nose  gear  lift¬ 
off  are  light  and  estimated  to  be  under  the  maximum  of  35  pounds  set  forth 

in  USAF  Specification  181 5B, 

b.  Landing  tests  were  conducted  to  determine  the  ability  of  the  long¬ 
itudinal  control  to  hold  the  aircraft  off  the  runway  until  the  maximum  allowable 
ground  angle  was  reached.  Qualitative  tests  were  conducted  at  gross  weights  of 
21,  000  to  22,  000  pounds  and  approximately  30  percent  MAC.  Quantitative  data 
recorded  on  Figure  31  for  one  landing  indicates  that  the  tail  can  be  dragged 

at  speeds  of  136  knetsor  below  at  a  eg  of  30  percent  MAC,  As  during  the  take¬ 
offs,  adequate  stabilizer  i  s  available  at  all  times  to  produce  the  maximum 
ground  angle.  Care  had  to  be  exercised  on  all  landings  so  as  to  insure  that  the 
tail  was  not  dragged  inadvertently  prior  to  touchdown  as  was  done  on  the  above 
mentioned  landing.  It  is  estimated  that  sufficient  control  would  be  available 
for  all  practicable  landing  eg  positions  and  gross  weights.  Though  the  control 
break-out  forces  are  excessive  and  aircraft  response  to  control  movement 
is  slow  and  sluggish  on  landings,  the  forces  are  light  and  are  under  the 
1815B  limit  of  35  pounds  pull  force. 
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4,  Stalls; 

a,  The  stall  characteristics  are  considered  generally  unsatisfactory. 

In  the  power  approach  configuration  at  10,  000  feet  and  power  configuration  at 
35,  000  feet  with  the  speed  brake  out,  there  is  an  uncontrollable  left  roll-off  at 
minimum  airspeed.  In  the  power  configuration  at  35.  000  feet  and  45,  000  feet  there 
is  a  slight  pitching  tendency  20  to  30  knots  above  the  minimum  flying  speed  and  a 
rolting  and  yawing  moment  from  about  125  V  down  to  the  minimum  flying 
speed.  The  pitch-up  is  not  violent  and  is  easily  controlled.  The  banking 
and  yawing  may  be  controlled  by  judicious  use  of  the  ailerons  and  rudders  until 
the  aircraft  reaches  the  minimum  flying  speed,  at  which  point,  with  the  stab¬ 
ilizer  full  nose  up,  the  aircraft  ’’mushes"  through  several  thousand  feet  of  al¬ 
titude  with  no  apparent  tendency  to  roll-off  on  either  wing.  Control  is  adequate 
during  the  approach  to,  and  recovery  from,  the  stall.  Since  the  stall  occurs 
30  to  40  knots  below  the  landing  speed  of  the  aircraft,  it  is  felt  that  the  poor 
stall  characteristics  are  tolerable  but  should  be  remedied  as  soon  as  possible. 

No  other  unsatisfactory  characteristics  are  apparent  at  high  altitude  or  under 
accelerated  conditions. 

b.  Time  histories  of  the  power  approach  configuration  stalls  and  the 
power  configuration  stall  at  45,  000  feet  are  presented  in  Figures  32  through  34 
and  are  summarized  in  the  following  table; 


STALL  CHARACTERISTICS 

Configuration 

Power  45,  000 

21,  500  lbs 
30  percent  MAC 

Power  Approach  8,000 
21,  200  lbs 
30,  5  percent  MAC 

5.  Static  Longitudinal  Stability; 

a.  Static  longitudinal  stability  tests  were  conducted  at  15,  POO 

and  35,000  feet  in  the  power  condiguration  and  10  000  feet  in  the  power  approach 
configuration  at  an  average  eg  of  31  percent  MAC  and  an  average  gross  weight 
of  approximately  22,  000  pounds  No  neutral  points  were  obtained  since  the 
tests  were  flown  at  one  eg  range  only.  Pilot  technique  involved  trimming  the, 
aircraft  at  the  desired  airspeed  and  altitude  and  then  varying  the  airspeed  by 
use  of  the  stabilizeT  alone  without  changing  either  the  trim  or  throttle  setting. 

b.  In  the  power  configuration  at  both  15,  000  and  35,  000  feet,  the 
static  longitudinal  characteristics  are  unsatifactory.  At  35,000  feet  between 

.  80  and  ,  97  Mach  number  and  at  15,  000  feet  between  86  and  .  99  Mach  number 


115 


Slight  pitch -up  -141  knots 


105 


Yawing  tendency  --131  knots 
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the  aircraft  exhibits  either  neutral  or  negative  stability.  A  pull  force  of  7*  5 
pounds  is  required  to  maintain  a  trim  speed  of  323.  5  knots  at  35,  000  feet  when 
the  afterburner  is  ignited,  indicating  a  slight  nose  down  pitching  moment* 

However,  this  is  not  too  objectionable  as  the  forces  are  easily  trimmed  out. 

This  trim  change  is  graphically  presented  in  Figure  35 ,  Data  obtained  in  the 
power  approach  configuration  indicate  no  unsatisfactory  characteristics.  It  is 
possible  that,  if  a  steeper  force  gradient  could  be  obtained,  the  slow  and  sluggish 
low  speed  handling  characteristics  may  be  improved  somewhat.  Plots  of  stick 
force  and  stabilizer  position  versus  calibrated  airspeed  are  presented  in  Figures 
35  through  37* 

6.  Dynamic  Longitudinal  Stability: 

a.  The  dynamic  longitudinal  stability  was  investigated  at  45,  000  and  10,  000 
feet  in  the  power  configuration  and  at  10,  000  feet  in  the  power  approach  configuration 
at  an  average  of  31  percent  MAC*  The  testing  technique  involved  making  abrupt 
stabilizer  deflection  from  trimmed  level  flight  in  order  to  obtain  a  positive  ac¬ 
celeration  of  approximately  2*  0  ''g's11  and  a  negative  acceleration  of  approximately 

0*  0  ngnv  Tests  were  conducted  with  the  controls  free  and  with  the  pilot  attempting 
to  reduce  the  oscillations  as  rapidly  as  possible*  No  control  fixed  tests  were  made 
because,  with  the  irreversible  control  system,  the  result  would  be  the  same  as  with 
controls  free, 

b.  Test  results  indicate  that  at  45,  000  feet  the  aircraft  fails  to  sat¬ 
isfy  the  requirement  of  Specification  181  5B  (the  short  period  normal  acceleration 
oscillation  shall  be  damped  to  VlO  amplitude  in  one  cycle).  With  controls  free 
the  oscillation  persists  for  as  long  as  7  to  8  seconds  and  4  to  5  cycles.  When 

an  attempt  is  made  to  stop  the  oscillations,  pilot  technique  is  the  determining 
factor  as  to  the  number  of  cycles  required  to  damp  out  the  normal  acceleration 
oscillations.  In  one  case  the  oscillations  were  damped  to  tylQ  amplitude  in  two 
cycles  by  the  pilot's  judicious  use  of  the  controls.  At  10,  000  feet  and  475  knots 
CAS,  the  dynamic  longitudinal  stability  with  controls  free  is  satisfactory.  When 
controls  are  used  to  damp  the  oscillations  there  may  be  a  **gn  overshoot,  which 
in  one  case,  was  greater  than  the  initial  acceleration.  If  care  is  not  exercised 
during  a  control  displacement  of  this  type,  it  is  possible  to  cause  a  pilot  induced 
oscillation  similar  to  that  experienced  in  the  early  F-86D  model  aircraft.  In  the 
power  approach  configuration  the  dynamic  longitudinal  stability  is  satisfactory. 

The  normal  acceleration  oscillation  damps  in  from  one -half  to  one  cycle.  Under 
no  conditions  are  there  any  undamped  short  period  stabilizer  oscillations. 

c*  These  data  appear  as  time  histories  in  Figures  28  through  47  and 
are  summarized  in  the  following  table: 
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DYNAMIC  LONGITUDINAL  STABILITY 


Configuration 


power (A/B  on) 
Power(A/fi  on) 
Power  (A/B  off) 
Power(A/B  off) 
Power  approach 
Power  approach 


Power  (A/B  on) 
Power (A/te  on) 
Power  (A/B  off) 
Power  (A/B  off) 


CG 

%MAC 

CAS 

knots 

Alt. 

ft 

Cycles  to  damp 
to  U0  amplitude 

Sec.  to  damp 
to  0  amplitude 

CONTROLS 

FREE 

31 

274 

45.  300 

5 

8 

31 

274 

45.  300 

4+ 

7  + 

31.2 

475 

10,  500 

1.5 

3.  5 

31.  2 

47  5 

10.  500 

2 

3.  5 

30.  1 

164 

9.  900 

yi 

3.  5 

30.  1 

164 

9,  900 

i 

4.  3 

to  Reduce  Oscillations  as 

Rapidly  as  Possible 

31 

274 

45, 300 

5 

7.5 

31 

274 

45. 300 

2 

3 

31.2 

47  5 

10.  500 

1.5 

2.  5 

31.  2 

47  5 

10, 500 

2 

3.  5 

7.  Maneuvering  Flight  Characteristics: 

a,  Maneuvering  flight  characteristics  were  tested  in  the  power  and 
cruise  configurations  at  46,  000  feet  and  at  12,  000  feet  in  the  power  and  power 
approach  configurations.  Tests  were  conducted  by  placing  the  aircraft  in  steady 
turns  to  obtain  stabilized  conditions  of  acceleration,  stick  force  and  speed  while 
allowing  the  altitude  to  vary  as  little  as  possible, 

b„  Although  the  design  limit  load  factor  for  this  aircraft  is 
7.  33  ng1sl,)  the  contractor  imposed  a  temporary  restriction  of  5,0  "g’s11 
for  all  Phase  II  tests.  With  the  exception  of  the  power  approach  configuration 
the  maneuvering  characteristics  are  generally  satisfactory  in  the  range  between 
stick  force  break-out  and  force  lightening  or  pitch-up.  The  stabilizer  position 
gradients  are  positive,  up  to  pitch-up  or  force  lightening,  for  all  test  conditions 
except  the  power  approach  configuration,  thus  indicating  the  stick  fixed  neutral 
points  to  be  well  aft  of  the  eg  at  which  the  tests  were  conducted.  After  the 
initial  break-out  for  e  was  applied  the  forces  were,  in  all  cases,  proportional 
to  stabilizer  deflection,  At  45,  000  feet,  with  the  aircraft  trimmed  at  28 2 
and  271  knots  CAS,  the  stick  force  gradient  is  slightly  higher  than  the  1 8 1 5“E 
maximum  of  8*  85  pounds  per  This  is  not  excessive  and  it  is  felt  that  thi^ 

condition  is  tolerable.  For  all  other  conditions  in  the  power  and  cruise  config¬ 
urations  the  force  gradient  is  less  than  the  Specification  maximum  limit.  In  the 
power  approach  configuration  the  maneuvering  characteristics  are  unsatisfactory. 
The  stici.  fixed  and  stick  free  neutral  points  for  the  power  approach  configuration 
appear  to  be  at  approximately  the  eg  at  which  the  tests  were  conducted  (31  percent 
MAC),  The  true  force  picture,  in  the  approach  configuration,  was  masked  by 
the  high  break-out  forces  but  the  data  indicate  a  force  gradient  approaching 
zero  pounds  per  These  data  are  presented  in  Figures  48  through  53  and  are 
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summarized  in  the  following  table: 

MANEUVERING  FLIGHT  CHARACTERISTICS 


Configuration  CG 


Ave*  Force 
gradient 


Max. 

Max.  "g"  181 5-R 

attainable  gradient 


Min. 

1815-B 

gradient 


%  MAC  lbsAe"  nK"  IbsAg”  lbs/'g" 

Power  {A/fe  on)  30.5  10.5  1.  8  8.85  3.  32 

282  knots  CAS 
45,  800  feet 
23,  400  lbs 


Power{jy&  on)  29.9 

271  knots  CAS 
47,  000  feet 

22,  000  lbs 

Cruise  29.  8 

254  knots  CAS 
45,  900  feet 
21,  670  lbs 

Cruise  30.  3 

237  knots  CAS 
45,  700  feet 
21,  300  lbs 

Power  (A/B  offj  31.7 

484  knots 
11, 950  feet 

23,  000  lbs 


Power  Approach  31 
159  knots  IAS 
11,  190  feet 
21,  900  lbs 


10.  0 


8.0 


5.  5 


4.3 


0 


1.  85  8.85  3.  32 

2.  0  8.85  3.  32 

1.75  8.  85  3.  32 

5.  0*  8.85  3.32 


1.  5  No  requirement 


♦Flight  test  limit  load  factor 

c.  Additional  data  were  obtained  in  the  power  configuration  at  45,  000 
and  10,  000  feet  to  demonstrate  that  the  stick  force  gradient  during  quick  pull- 
ups  exceeded  that  obtained  in  steady  turns.  These  data  are  presented  in  Figures 
48  and  52,  and  as  time  histories  in  Figures  54  and  55,  and  show  that  Specification 
1815-B  requirements  are  satisfied. 
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d.  Data  were  also  obtained  to  determine  the  maximum  ’’g"  avail¬ 
able  in  supersonic  dives  to  approximately  1.07  Mach  number  at  35,  000  feet. 

This  test  was  accomplished  by  diving  the  aircraft  from  40,  000  feet  and 
applying  back  stick  in  a  diving  turn  at  approximately  35,  000  feet.  The  time 
histories  of  these  tests,  presented  in  Figures  56  and  57  indicate  that  a  max¬ 
imum  of  6  "g's"  are  available  at  349  knots  IAS  1„  0  Mach  number,  at  35,  000 
feet.  However,  an  acceleration  of  this  magnitude  and  speed  cannot  be  held  as 
there  is  a  very  rapid  bleed-off  in  airspeed. 

8.  High  Speed  Flight  Characteristics: 

The  high  speed  flight  characteristics  were  investigated  in  dives  from 
altitudes  above  50,  000  feet.  The  flying  qualities  of  the  YF-100A  aircraft  are 
excellent  throughout  the  high  speed  range  up  to  a  Mach  number  of  1.  39,  the 
highest  speed  obtained,  A  time  history  of  one  dive  to  this  Mach  number  is 
presented  in  Figures  58  and  59.  A  slight  trim  change,  as  shown  by  the  change 
in  stabilizer  position,  aileron  position  and  rudder -force,  was  encountered  at 
approximately  1.  15  Mach  number.  This  is  not  considered  unsatisfactory  as  it 
was  not  noticed  by  the  pilot  at  the  time  of  the  test.  Data  obtained  from  the 
AFFTC  Radar -Fhototheodolite  are  also  plotted  in  Figure  58.  These  data  show 
that  the  indicated.  Mach  number  of  1.  39,  which  was  obtained  in  this  dive,  was 
the  same  as  the  true  Mach  number  determined  from  the  true  airspeed  obtained 
from  the  radar  data. 

9.  Speed  Brake  Operation; 

a.  Time  histories  of  speed  brake  operations  are  presented  in  Figures 
60  and  61.  From  trimmed,  level  flight  at  a  calibrated  airspeed  of  590  knots 

at  3,  500  feet,  the  speed  drops  to  370  knots  in  200  seconds  when  the  speed  brake 
is  open  and  the  altitude  held  constant.  At  this  speed,  the  time  required  for  the 
brake  to  open  fully  is  13  seconds.  In  this  period,  the  airspeed  drops  to  520  knots. 
The  initial  movement  of  the  speed  brake  is  accompanied  by  a  nose  down  trim 
change.  In  the  test  shown  in  Figure  60,  this  trim  change  was  at  least  0.  5  "g" 
but  was  easily  controlled  with  less  than  15  pounds  of  force.  It  is  noted  that,  in 
this  instance,  the  attempt  to  compensate  for  the  trim  change  resulted  in  a  long¬ 
itudinal  oscillation,  because  of  the  poor  dynamic  stability  characteristics  of  the 
airplane,  which  produced  a  norma)  acceleration  of  2.  5  "g11  even  though  the  pilot 
was  attempting  to  maintain  level  flight, 

b.  In  the  power  approach  configuration,  the  speed  brake  was  opened 
at  a  stabilized  speed  of  160  knots  at  4,  300  feet.  The  airspeed  was  held  constant 
and  the  resulting  altitude  loss  was  only  700  ft/min  after  the  brake  was  extended. 
At  this  speed  the  speed  brake  extends  fully  in  approximately  Z.  5  seconds,  A 
slight  nose  down  trim  change  occurs  only  after  the  speed  brake  reaches  a  half 
open  position.  The  pull  force  required  to  compensate  for  the  trim  change  is 
less  than  10  pounds. 
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10.  Static  Directional  Stability: 

a.  The  static  directional  stability  was  investigated  at  35,  000  feet 
in  the  power  configuration  and  at  10,  000  feet  in  the  power  approach  config¬ 
uration.  The  airplane  was  placed  in  steady  sideslips  by  deflecting  the  rudder 
while  using  sufficient  lateral  control  and  bank  angle  to  hold  a  constant  heading. 

b.  The  sideslip  characteristics  are  satisfactory.  With  the  exception 
of  the  high  rudder  break-out  forces  (18  to  24  pounds},  the  sideslip  angle  was 
substantially  proportional  to  the  rudder  pedal  force  and  rudder  deflection.  In 
the  power  configuration  5.  8  degrees  of  sideslip  is  attained  at  57  pounds  of  rudder 
force.  In  the  power  approach  configuration  11  degrees  of  left  sideslip  is  at¬ 
tainable  before  full  aileron  is  required  to  hold  a  constant  heading. 

c.  The  results  of  these  tests  appear  in  Figures  62  and  63  and  briefly 
in  the  following  table: 

STATIC  DIRECTIONAL  STABILITY 


Configuration 

CAS 

Alt 

Wt. 

Stabilizer 
force  at 

50  lbs  Rud, 
Force  -  lbs 

Maximum 

sideslip 

angle 

degrees 

Maximum  Rudder  L.  outer  aileron 

rudder  force  at  deflectioirat 

deflection  Maximum  max.  rudder 

degrees  deflection- lbs  degrees 

RUDDER 

Lt.  Rt. 

SIDESLIP 
Lt.  Rt. 

RUDDER 
Lt.  Rt. 

RUDDER 
Lt.  Rt. 

RUDDER 
Lt.  Rt. 

Power 

281  knots 

45,970  feet 

21,7  00  lbs 

5 

5.7 

18.5  -- 

57 

2 

Power  approach 

3 

13  12 

18  14 

60  45 

15  15 

160  knots 
11,  620  feet 
23,  500  lbs 


11.  Dynamic  Lateral  Directional  Stability: 

a.  Dynamic  lateral  directional  stability  tests  were  flown  to  determine 
the  response  of  the  airplane  to  either  lateral  ox  directional  disturbances  and  to 
determine  if  there  was  any  tendency  for  any  oscillation  of  the  rudder  or  aileron 
control  surfaces.  Tests  were  made  at  45,  000  feet  and  10,  000  feet  in  the  power 
configuration  and  at  10,  000  feet  in  the  power  approach  configuration.  Only  con¬ 
trol  free  testB  were  made  as  it  was  felt  that  results  of  control  fixed  tests  would 
be  the  same  because  of  the  irreversible  control  system.  Tests  were  first 
made  by  kicking  the  rudder  abruptly  to  induce  an  oscillation.  Oscillations  were 
then  induced  by  abruptly  deflecting  the  ailerons.  Both  procedures  were  re¬ 
peated  again  but  with  the  pilot  attempting  to  reduce  the  oscillations  as  rapidly 
as  possible  by  using  the  controls. 
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b.  Data  obtained  are  presented  in  Figures  64  to  83.  In  all  cases, 
except  in  the  power  approach  configuration,  the  dynamic  lateral  directional 
stability  is  unsatisfactory.  The  time  for  the  oscillations  to  damp  to  V 2 
amplitude  is  excessive  and  there  is  a  tendency  for  small  amplitude  oscil¬ 
lations  to  persist  for  10  to  12  seconds.  There  is  no  indication  of  control  sur¬ 
face  oscillations.  In  the  power  approach  configurations,  the  time  to  damp 
to  yz  amplitude  is  satisfactory  and  all  oscillations  appear  to  damp  out  in 
8  to  10  seconds.  The  oscillations  may  be  reduced  more  rapidly  by  use  of  the 
controls. 

12.  Adverse  Yaw; 

a.  The  sideslip  developed  during  rudder  fixed  abrupt  rolls  from  a 
steady  banked  turn  was  measured  at  167  Knots  indicated  airspeed  at  10,  000 
feet.  This  was  approximately  sixty  percent  above  the  stalling  speed  for  this 
configuration.  With  full  aileron  deflection  (15°),  the  adverse  yaw  produced 
indicated  values  of  sideslip  of  19°  to  the  left  in  left  rolls  and  1 1 0  to  the  right 
in  right  rolls.  Rolls  were  then  repeated  using  the  rudder  to  keep  the  ball  in 
the  cockpit  turn  indicator  centered.  At  this  speed,  1  3  a  of  rudder  {20°  avail¬ 
able)  is  sufficient  to  keep  the  ball  centered.  Time  history  plots  of  these  tests 
are  presented  in  Figures  84  and  85.  It  should  be  noted  that,  when  rolling 
with  the  ball  in  the  center,  the  sideslip  vane  mounted  on  the  nose  boom  gave 
indicated  sideslip  angles  of  as  much  as  6  to  8  degrees  in  the  direction  of  the 
roll.  It  is  apparent  that,  owing  to  the  location  of  the  vane  and  to  the  rotation 
of  the  airplane  about  its  eg  in  a  maneuver  of  this  nature,  at  a  high  angle  of 
attack,  erroneous  sideslip  indications  are  obtained.  Assuming  that  the  error 
also  exists  in  the  rudder  fixed  abrupt  aileron  rolls,  it  is  likely  the  actual 
sideslip  developed  as  a  result  of  the  adverse  yaw  is  only  in  the  neighborhood 
of  8  to  10  degrees.  Although  these  tests  were  run  at  a  speed  somewhat  faster 
than  the  more  critical  speed  of  1.4gL  required  by  the  specification,  it  is  felt 
that  directional  stability  and  rudder  power  are  both  adequate  to  satisfactorily 
overcome  the  effects  of  the  adverse  yaw. 

b.  Similar  tests  were  made  in  the  power  configuration  at  245  knots 
(2.  0  Vs)  at  45,  000  feet.  Maximum  aileron  travel  in  these  tests  was  limited  to 
13°  because  of  a  temporary  restriction  on  the  airplane.  The  data  obtained 
are  presented  in  Figures  86  and  87.  Again  it  appears  that  the  indicated  values 
of  sideslip  are  in  error.  At  this  speed  only  5  0  of  rudder  is  required  to  keep 
the  ball  in  the  cockpit  turn  indicator  in  the  middle  when  using  the  rudder  to 
offset  the  effects  of  the  adverse  yaw.  The  true  sideslip  resulting  from  the 
rudder  fixed  rolls  is  only  2  or  3  degrees. 

13.  Lateral  Control: 

a.  Rate  of  roll  tests  were  conducted  at  45,  000  feet  in  the  power  con¬ 
figurations  (A/B  on  and  off),  at  10,  000  feet  in  the  power  configurations  {A/B 
on  and  off),  and  in  the  power  approach  configurations  at  10,  000  feet.  These 
tests  were  repeated  using  rudder  to  assist  the  roll  for  all  conditions  except 
the  power  configuration  with  the  afterburner  on.  All  rolls  were  accomplished 
by  starting  from  a  30  to  60  degree  banked  turn  and  then  abruptly  applying  max¬ 
imum  allowable  aileron  deflection  to  roll  out  of  the  turn  and  continue  through 
at  least  360"  (70  to  90  degrees  in  the  power  approach  configuration).  The 
rudder  pedals  were  either  held  fixed  at  the  trim  position  or  rudder  was  applied 
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with  the  ailerons  to  coordinate  the  roll.  As  mentioned  previously  in  the  report, 
during  all  Phase  II  tests  the  aileron  deflection  was  restricted  to  2/3  stick  throw 
above  ,  6  Mach  number  because  of  the  lack  of  structural  integrity  tests  on  the 
aircraft* 


b.  Because  the  pilot  was  unable  to  use  full  aileron,  a  direct  comparison 
to  the  maximum  requirement  of  Specification  1815-B  for  the  power  configuration 
tests  cannot  be  made*  By  extrapolation  of  the  data  available,  it  is  felt  that  the 
rolling  characteristics  are  generally  satisfactory.  At  45,  000  feet,  at  maximum 
level  flight  speed  (278  knots  CAS}(  roll  rates  of  190  degrees  per  second  can  be 
achieved  at  approximately  80  percent  aileron  deflection.  The  tests  at  10,000 
feet  in  the  power  configuration  indicate  that  at  high  indicated  airspeeds  (above 
500  knots)  the  aileron  effectiveness  is  decreased  somewhat.  With  the  aircraft 
trimmed  at  462  knots  roll  rates  of  230  degrees/ sec  can  be  obtained  at  approx¬ 
imately  80  percent  aileron  deflection  while  at  538  knots  roll  rates  of  160  degrees/ 
sec  are  all  that  are  obtainable  at  the  same  aileron  deflection.  The  rudder  has 
little  or  no  effect  on  the  roll  rate  at  either  45,  000  or  10,  000  feet  in  the  power 
configuration.  With  the  aircraft  trimmed  at  approximately  1.4Vsl  *n  t^e  power 
approach  configuration  the  roll  rate  is  inadequate*  For  right  rolls  the  helix 
angle  obtainable  is  ,  06  while  for  left  rolls  the  helix  angle  is  only  .  038  as  com* 
pared  to  the  1815-B  requirement  of  .  07.  The  use  of  rudder  increases  the 
roll  rate  by  10  to  30  percent  but  is  still  under  the  specified  helix  angle  require* 
ment  of  ,  07*  In  all  cases,  both  in  the  power  and  power  approach  configurations 
the  aileron  forces  are  well  under  the  specification  requirement  of  30  pounds 
stick  force  * 


c,  The  aileron  roll  data  are  presented  in  summary  form  in  Figures 
88  and  89  and  as  aileron  characteristics  in  Figures  90  through  9 2.  Time 


histories  of  the  roll  data  are  presented  in  Figures  93  and  94 

.  The  data 

are 

summarized  in  the  following  table: 

AILERON  ROLLS 

Rudder 

D.  Outer 

Aileron 

Helix 

Roll 

Dir,  of 

Pos, 

ail,  pos. 

force 

angle  Pty£  V 

Rate 

Configuration  Roll 

deg. 

deg. 

lbs. 

radians 

deg/sec 

RUDDER 

PEDALS 

FIXED 

Power{iy!B  on)  Left 

Z  rt. 

i  i .  s  up 

12 

.047 

145 

45,  000  ft.  Right 

278  knots  CAS 

2  rt. 

12.  5  dn 

12.  5 

.063 

192 

Power  {A/B  off )  Left 

2  rt. 

11.5  up 

12 

.  051 

140 

45,  000  ft  Right 

245  knots  CAS 

2  rt. 

13.  5  dn 

13 

.066 

175 

Power (A/B  on)  Left 

0 

11.7  up 

15 

.  043 

145 

10,  500  ft  Right 

538.  5  knots  CAS 

0 

10.  3  dn 

14 

.  04 

134 
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(AILERON  ROLLS  con't) 


Dir.  of 

Configuration  Roll 


Rudder 

Pos. 

deg. 


L.  Outer 
ail*  pos, 
deg. 


Aileron  Helix  Roll 

force  angle  Pt/2  V  Rate 
lbs,  radians  deg/ sec 


Power  (.A/B  off )  Left 

0 

12.4  up 

15 

.  08 

233 

10,500  ft  Right 

462  knots  CAS 

0 

11.5  dn 

14 

.  076 

218 

Power  App¬ 
roach  Left 

2  rt. 

14  up 

.  037 

40 

10,400  ft  Right 

167  knots  CAS 

2  rt. 

15  dn 

.  061 

65 

RUDDER  USED 

TO  ASSIST 

ROLL 

Power(iyfe  off )  Left 

3  It. 

1.  2  up 

.  055 

147 

45*  000  ft  Right 

244  knots  CAS 

8  rt. 

13.  5  dn 

" 

.067 

183 

Power(A/B  off)  Left 

4  It. 

12.4  up 

_  „ 

.079 

230 

10,  500  ft  Right 

462  knots  CAS 

7  pt. 

12.  3  dn 

.  078 

225 

Power  App¬ 
roach  Left 

12  It. 

14  up 

.0495 

53 

10,  500  ft  Right 

167  knots  CAS 

14  rt. 

15  dn 

*  * 

.067 

70 

Note:  Full  static  aileron  deflect ion= 

1 5  °  up  and  down 

D.  DATA  ANALYSIS  METHODS 
1*  Introduction: 

This  section  briefly  discusses  the  methods  of  data  reduction  that 
were  used  in  analyzing  the  test  data.  The  following  references  were  used  and 
will  be  referred  to  in  the  succeeding  discussion. 

No,  1  nFlight  Test  Engineering  Manual11,  USAF,  Technical  Report 
No,  6273, 

No.  2  "Performance  Flight  Testing  Methods  in  Use  by  the  Flight 
Section11,  USAF,  Technical  Report  No,  5069* 

No,  3  HPressure  Altitude  Method  of  Flight  Test  Data  Reduction”, 
AMC  Memorandum  Report  No.  TSFTE  2060, 

No,  4  ”A  Method  of  Determining  Delta  Rate  of  Climb  for  Turbo- 
Jet  Powered  Aircraft*  n  AMC  Memorandum  Report 
No,  MCRFT  2157. 


APPENDIX  I 
28 


I 

I 


AF  Technical  Report  No.  AFFTC  53-33 

No.  5  "Flying  Qualities  of  Piloted  Airplane s",  USAF  Specification 
1815-B. 

No.  6  "Performance  Flight  Testing  Methods  Jet  Propelled  Aircraft, 
USAF  Technical  Report  No.  5239. 

No.  7  "Specification  No.  A-1639-B,  Model  XJ57-P-7  Engine,  * 

Pratt  and  Whitney  Aircraft. 

No.  8  "Standardization  of  Take-Off  Performance  Measurement  for 
Airplanes,  "  AFFTC  Technical  Note  R-12. 

2.  Notation; 

The  following  notation  will  be  used  throughout  the  succeeding  dis¬ 
cussion  of  methods  of  data  analysis. 


Symbol 

Description 

Units 

A/R 

Aspect  ratio 

— 

b 

Wing  span 

feet 

cL 

Lift  coefficient 

CD 

Drag  coefficient 

— 

D 

Airplane  drag 

pounds 

dh/dt 

Apparent  rate  of  climb 

ft /min 

e 

Airplane  efficiency  factor 

— 

Fgt 

Test  gross  thrust 

pounds 

Fgs 

Standard  gross  thrust 

pounds 

Fe 

Air  flow  momentum  or  ram  drag 

pounds 

Fn 

Net  thrust 

pounds 

Fg 

Gross  thrust 

pounds 

AFn 

Net  thrust  on  a  standard  day  at  standard  rpm 

minus  net  thrust  on  a  test  day 

pounds 

g 

Acceleration  due  to  gravity 

ft/sec  ^ 

Ah 

Altimeter  position  error 

feet 

K 

Temperature  recovery  factor 

— 

KtAj 

Equivalent  nozzle  area 

feet^ 

L 

Lift 

pounds 

M 

Mach  number 

— 

Pa 

Ambient  air  pressure 

in,  Hg 

**t2 

Compressor  inlet  total  pressure 

in,  Hg 
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_S  ymbo jL_  D  e  s  c  r  iption 


Units 


Pt7 

qc 

R/Cstd 

N2s 

N2t 

Rat 

S 

Sgs 

Sgt 

Sas 

Sat 

Sts 

Tas 

Tat 

Tic 

Tt2 


Vto 

V50 

Vtd 

Vw 

Vc 

Ve 

Vt 

AV 

Ws 

wt 

AW 

Wa 

S 

V- 

(T 

0 


Total  turbine  impact  pressure 
Impact  air  pressure 
Standard  day  rate  of  climb 

Standard  day  high  pressure  compressor  rpm 
Test  day  high  pressure  compressor  rpm 
Wt  (Et  +  50)/Sat 
Area  of  wing 

Standard  day  sea  level  ground  distance 
Test  day  ground  distance 

Standard  day  sea  level  air  distance  to  50  feet 
Test  day  air  distance  to  50  feet 

Standard  day,  sea  level  total  distance  from  start 
to  50  feet  or  from  50  feet  to  stop 
Standard  day  ambient  air  temperature 
Test  day  ambient  air  temperature 
Indicated  free  air  temperature 
Compressor  inlet  total  temperature 
Time  from  50  feet  to  touchdown  or  from  T.  O.  to 
50  feet 

Velocity  at  take-off 

Velocity  50  feet 

Velocity  at  touchdown 

Velocity  of  wind  down  runway 

Calibrated  airspeed 

Equivalent  airspeed 

True  airspeed 

Airspeed  position  error 

Standard  gross  weight 

Test  gross  weight 

Standard  minus  test  gross  weight 

Airflow  through  jet  engine 

Pressure  ratio(Pa/29 . 92) 

Ram  or  duct  efficiency 
Density  ratio 

Temperature  ratio(Tat/Tas) 


in,  Hg 

in,  Hg 

ft/m  m 

rpm 

rpm 

pounds 

feet^ 

feet 

feet 

feet 

feet 

feet 

°C 

°C 

X 

°C 

seconds 

ft/sec 

ft/sec 

ft/sec 

ft/sec 

knots 

knots 

knots 

knots 

pounds 

pounds 

pounds 

lbs /sec 

percent 
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3,  Take-Offs; 

Take-  offs  were  made  to  determine  the  minimum  total  distance 
required  to  clear  a  50  foot  obstacle  at  both  maximum  and  military  power. 
These  data  have  been  corrected  to  standard  day,  sea  level,  no -wind  conditions 
at  standard  gross  weight  and  power.  These  corrections  were  accomplished 
by  use  of  the  following  relationships  derived  in  Reference  No,  8: 


Since  no  tailpipe  instrumentation  was  available  for  measurement  of  after¬ 
burner  thrust,  the  net  thrust  augmentation  ratio  (Fna/Fn)  was  used  to 
approximate  the  total  thrust  being  delivered.  This  ratio  was  determined 
from  data  obtained  on  the  static  thrust  run  (Ref.  1,  page  3-37),  All 
maximum  and  military  power  test  thrust  data  were  corrected  to  standard 
day  sea  level  conditions  and  plotted  as  thrust  versus  rpm  to  determine  the 
average  gross  thrust  at  take-off  for  rated  engine  rpm.  These  data  showed 
an  average  gross  thrust  of  11,  500  pounds  at  9,  495  rpm  at  the  point  of  take¬ 
off  for  maximum  power  operation,  A  gross  thrust  of  7,  700  pounds  at  the 
same  rpm  was  obtained  for  military  power  operations. 

4.  Climbs: 

a.  Climb  tests  were  flown  using  military  and  maximum  rated 
power.  Prior  to  starting  the  Phase  II  tests  the  engine  was  set  to  produce 
an  rpm  which  Pratt  and  Whitney  had  predetermined  as  being  the  rpm  which 
would  produce  8,  450  pounds  of  static  thrust  at  military  power  and  13,  200 
pounds  of  static  thrust  at  maximum  power  in  a  ground  test  cell  on  a  standard 
day  at  sea  level.  This  (N2)  was  9,  495  rpm.  Since  the  fuel  control  unit  of 
the  XJ57-P-7  engine  maintained  a  predetermined  schedule  of  engine  rpm 
(N2)  with  respect  to  compressor  inlet  temperature,  it  was  necessary  to  de¬ 
termine  this  schedule.  These  data  appear  in  the  form  of  a  bias  curve  in 
Figure  26,  N2  being  plotted  versus  compressor  inlet  temperature.  All 
climb  data  have  been  corrected  to  standard  day  atmospheric  conditions; 

a  limit  exhaust  gas  temperature  of  570 °C  up  to  25,  000  feet,  610  *C  up  to 
40,  000  feet  and  640  °C  above  40,  000  feet,  or  military  rpm  and  the  gross 
weight  that  would  have  been  obtained  on  a  standard  day  if  the  climb  started 
at  sea  level  and  best  climb  speed, 

b.  These  corrections  were  accomplished  as  follows: 

(1)  R/Cstd  =  dh/dt  \|Tat/TaB  +  101.  2  AFn~\|T„ 

wt  \|t^T 

Thrust  data  for  these  corrections  were  obtained  from  Reference  No.  7.  The 
derivation  of  this  method  is  outlined  an  Reference  No.  4.  Weight  corrections 
were  applied  by  use  of  the  following  equations  which  are  presented  in  Reference 
No.  2. 
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A  R/C] 


dh/dt  x  AW  = 
Wt 


Rate  of  climb  change  for  A  W  at  constant 
power 


A  R/C2 


Rate  of  climb  change  for  induced  drag 
change  because  of  A  W. 


e  —  ^  (Cp)  -  C£)p)  itAR 

(2)  The  exhaust  gas  temperature  was  corrected  to  the  temper¬ 

ature  corresponding  to  the  standard  day  value  of  Tt7  x  288/Ta  in  the  case 
where  this  parameter  was  less  than  that  for  the  limit  exhaust  gas  temper¬ 
ature.  For  the  case  where  the  test  ratio  of  Tt7  x  288/Ta  exceeded  the  max¬ 
imum,  it  was  necessary  to  correct  the  rpm.  These  corrections  were  accomp¬ 
lished  in  the  following  manner: 


(a) 

the  test  data. 


A  plot  of  Tt7  x  288/Ta  versus  N 


"A  [288 

\Ta 


288  was  constructed  from 
T, 


(3)  For  the  case  where  Tt7  x  288/Ta  was  less  than  the  allowable 
limit,  the  ratio  was  increased  or  decreased  to  a  value  corresponding  to  the 
standard  day  value  of  N2s  x”\[  288/Ta. 

(4)  For  the  case  where  T^7  x  288/Tat  exceeded  the  allowable  limit, 
the  parameter  N2  ~A288/Ta  was  decreased  to  a  value  corresponding  to  the 
limit  standard  day  value  of  Tty  288/Tag,  The  rate  of  climb  change  resulting 
from  the  change  in  thrust  for  this  rpm  correction  was  applied  using  the  thrust 
data  from  Reference  No.  7  and  the  equation: 

AR/C  =  101,2  V,  AFn  ~A|ras  /  Tat 
Wt 


which  has  already  been  discussed. 

5.  Level  Flight: 

Level  flight  data  were  obtained  by  flying  each  successive  test 
point  at  an  altitude  selected  to  give  a  constant  ratio  of  gross  weight  to  at¬ 
mospheric  pressure,  to  provide  a  minimum  weight  correction  for  the  basic 
data.  All  weight  pressure  ratios  were  preselected  to  represent  approx¬ 
imately  the  values  which  would  be  obtained  on  a  standard  day  by  climbing  to 
the  selected  altitude  from  a  sea  level  gross  weight  of  24,  300  pounds.  The 
methods  of  reduction  are  outlined  in  Reference  No.  1.  The  equations  used 
were  as  follows: 
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N 


2s  = 


+  (AN^]288/Ta) 
AW/6 


A  (W/S) 


A  (N~\|288/TJ  = 


A  W/6 


Weight  correction  factor  obtained  from  test  data  plots 
similar  to  Figure  6  at  test  Mach  number. 


To  determine  military  or  maximum  rated  rpm  in  level  flight  it  was  necessary  to 
estimate  from  the  test  data  the  maximum  attainable  Mach  number  under  the  des¬ 
ired  conditions  and  then  to  determine  the  standard  day  compressor  inlet  temper¬ 
ature  which  in  turn  determined  the  standard  day  military  rpm  by  use  of  the  rpm 
bias  curve  presented  in  Figure  26, 

6,  Thrust  and  Drag: 


Thrust  required  and  drag  data  were  obtained  during  the  level  flight  calibra¬ 
tions.  These  data  were  obtained  from  the  total  pressure  and  temperature  pick-ups 
installed  in  the  tail  pipe  aft  of  the  turbine  and  forward  of  the  afterburner.  Thrust 
required  and  drag  data  for  afterburner  operation  were  obtained  from  the  augment¬ 
ation  ratios  as  described  in  Paragraph  3  of  this  discussion.  The  pressure  probes 
were  calibrated  during  the  static  thrust  tests  conducted  on  the  Edwards  Air  Force 
Base  thrust  stand*  The  calibration  data  have  been  presented  in  Figures  16  through 
23,  The  calibration  data  have  been  extrapolated  to  include  all  conditions  of  flight 
by  use  of  the  ideal  gas  flow  equations  which  are  derived  in  Reference  No.  6  and 
presented  briefly  as  follows: 


Subsonic;  Fg/Pa 
Supersonic;  Fg/Pa 


570.  06  (Kt  Aj) 
70.  727(1^  Aj) 


for  Ft 7^-1,  85 
Pa  V 

Pt7>l.  85 
Pa 


No  airflow  data  were  obtained.  The  Pratt  and  Whitney  Division  recommended 
method  for  determination  of  airflow  was  utilized.  The  curve  used  for  this  de¬ 
termination  is  presented  in  Figure  27,  Appendix  I.  To  obtain  the  net  thrust  of  the 
engine  installation,  the  ram  drag  was  subtracted  from  the  gross  thrust. 


F 


n 


Fe 


Fe  =  0.  0524  Wa  Vt 
7*  Lift  and  Drag  Coefficients: 

The  lift  and  drag  coefficients  for  incompressible  flow  were  calculated  from 
the  following  equations: 
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CL  =  295  Wt 

2 

Ve  S 

CD  =  295  F 

_ n 

Ve2  s 

8*  Airspeed  Calibration: 

The  test  boom  airspeed  system  with  a  North  American  Aviation  Inc, 
manufactured  head  was  used  throughout  all  tests  and  was  calibrated  in  the  clean 
configuration  only*  Calibrations  up  to  approximately  ,  98  Mach  number  were 
made  by  use  of  the  Air  Force  Flight  Test  Center  F-86A  pacer,  USAF  No,  48- 
209*  Calibration  points  above  .9  Mach  number  were  obtained  by  making  airplane 
and  tower  fly-bys  and  using  the  altimeter  method  of  airspeed  calibration*  Super¬ 
sonic  data  were  obtained  in  a  dive  and  calibrated  against  a  radar  computed  plot 
of  the  dive*  The  data  and  a  schematic  diagram  of  the  nose  boom  installation 
are  presented  in  Figure  23,  The  airspeed  calibration  curve  is  presented  as  air* 
speed  correction  to  be  added  |iV)versus  indicated  Mach  number.  It  is  realized 
that  this  is  a  rather  unorthodox  presentation  but  by  plotting  the  correction  m  this 
manner  the  data  approached  a  common  correction  curve  for  all  altitudes,  for  Mach 
numbers  above  ,88, 

9*  Altimeter  Correction: 

The  altimeter  corrections  for  position  error  were  computed  from  the 
airspeed  calibrations  data  by  use  of  the  following  expression  derived  in  Reference 


Ah  = 

Vc 

1  +  vc 

2.5 

AV 

2,  183.  944 

11,  282  <7~' 


10,  Temperature  Recovery  Factor: 

The  variations  of  indicated  free  air  temperature  with  airspeed  were  obtained 
from  the  pacer  airspeed  calibration  data.  Test  data  indicated  that  100  percent 
adiabatic  temperature  rise  was  obtained  with  the  thermocouple  type  bulb  located 
on  the  under  side  of  the  fuselage  95  inches  to  the  rear  of  the  nose  air  intake.  The 
expression  for  determining  the  percentage  of  adiabatic  temperature  rise  is  dev¬ 
eloped  in  Reference  No.  6  and  is  as  follows: 

K  =  ^Tic  —  1  j  5/M2 

11,  Landings: 

Normal  and  maximum  performance  landings  were  conducted  to  determine  the 
minimum  distance  from  a  50  foot  obstacle  to  stop  under  different  condtions  of 
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operation.  The  data  obtained  have  been  corrected  to  standard  day,  sea  level,  no  wind 
conditions  by  the  following  expressions  which  are  presented  in  Reference  No.  2: 

Sts  =  Sas  +  Sgs 

®as  =  ^at  +  vwt 

%s  =  Sgt  /  Vt<j  +  Vw 

I  ^ 

12,  Stability  and  Control; 

a*  Stability  and  control  data  were  obtained  to  evaluate  the  handling  charact¬ 
eristics  of  the  aircraft  at  some  of  the  conditions  where  the  compliance  with  USAF 
Specification  was  estimated  to  be  marginal  or  unsatisfactory.  These  data  are  pre¬ 
sented  in  Figures  28  through  94  of  Appendix  I.  Certain  limitations  of  instrumentations 
and  simplifying  assumption  for  data  analysis  were  tolerated  in  the  analysis  of  these 
data  and  are  worth  noting: 

b*  Instrumentation  was  not  dynamically  balanced, 

c.  Aileron  roll  rates  were  obtained  from  a  Schwein  rate  gyro  and  the  peak 
values  obtained  are  presented.  Since  only  the  left  aileron  was  instrumented,  the 
right  aileron  was  assumed  to  have  the  same  deflection  but  in  an  opposite  direction, 

d.  Stick  force  gradients  have  been  calculated  from  the  slopes  of  the  stick 
force  versus  normal  acceleration  curves.  These  gradients  have  been  used  to  compare 
test  results  with  the  requirements  presented  in  Specification  1315-B.  It  has  been  ob¬ 
served  that  this  procedure  was  not  in  strict  accordance  with  the  method  outlined  in 
1815-B,  which  defines  the  gradient  as  the  ratio  of  the  force  to  the  ,fgn  at  the  test 
point.  The  1 815- B  criteria  were  used  for  comparison  since  they  generally  represented 
the  desired  condition. 
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Figure  No.  3 1 

landing  time  history 

YF-100A,  USAF  No.  52-5754 
Landing  Configuration 
TRIM  CONDITIONS 

Altitude  2.  250  feet  Weight  ■,£!.  i.SQQ — lbs 

CG  29.5  °/n  MAC  Dive  Brake  Full  Open 

No  external  stores  attached 


Figure  No*  32 
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YF-IOOA,  USAF  No.  5  2-5754 
Power  Configuration  (A/B  off) 

TRIM  CONDITIONS 


CAS _ 22P  knots 

CG  38  %  mac 

_8958 _ rpm 

No  external  stores  attached 


69 


Altitude!**®*®  _  feet 
Weight  21,  5~Q (T~  ibs 
Stab.  Pob.  ~?V3b  nose  up 


i 


Bank  Rudder  Rudder  Ind  Sideslip 

Angle  Pos.  •  Force  Deg. 

Deg.  Deg.  lbs. 


Figure  No .  32 


Rudder  Force 


Full  nose  up  stabilize 


Rudder  Pos 


Aileron  Force 
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STALL  TIME  IIIST OR  i 


VF-iOOA,  USAFNo.  52-5704 
Power  Configuration  (A/B  off) 


TRIM  CONDITIONS 


Altitude  44,800  feet 
Weight  21,  500  lbs 
Stab.  Pos. 4- 3°  nose  up 
Indicated 

_  \  Side  s  lip 


CAS  220  knots 
CG  30  °j£  mac; 

N15900  rpm; 


ne  -  Seconds 
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Figure  No.  53 

STALL  TIME  HISTORY 
YF  100A,  USAF  No.  52-5754 
Power  Approach  Configuration 


TRIM  CONDITIONS 


IASI. 
CG  30, 


55.  5  knots 
6  ®/0  mac; 


N?  9100  rpm; 


Altitude  8040  feet 
Weight  21,  100  lbs 
Stab,  Pos  7.  8  nose  up 


\*  v  m 
' p  vy 


15 


No  external  stores  attached 


Attack 


Pitch  up 


Stab.  Pos. 


Uncontrollable  left  wing 
roll  off  — ^ 


Stick  Force 

'sS 


nj.  ^  £ 
(J  O 

.S  In  q 


9000 


8000 


>rmal  Accel 


Lid.  Airspc 


Ind.  Altitude 
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Time  -  Second« 
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Figure  No .  33 

STALL  TIME  HISTORY 
YF  100  A,  USAF  No.  52-5754 


Power  Approach  Configuration 


TRIM  CONDITIONS 


Altitude. 
Weight.  . 
Stab.  Pos 


knots; 

,  %mac 
rpm; 


No  external  stores  attached 


Indicated 


rudder  poa 


Uncontrollable  left  wing  roll  off 


aileron  force 


Rudder  Force 


Rudder  Pos 


leron  Force 


Aileron  Pos 


Bank 


Uncontrollable  left  wing  roll  off 
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Figure  No.^_ _ 

STALE  TIME  HISTORY 
YF  100  A,  USAF  No  .  52-5754 


Power  Approach  Configuration 


CAS  157..  ^  knpts 
CG  29.9  %  mac; 
N-,9100  rpm; 

It  * 


Altitude  10i  340  feet 
Weight  21,250  lbs 
Stab.  Pos.  7.7*  nose  up 


No  external  stores  attached 
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Figure  No*  ^  ^ _ 

STALL  TIME  HISTORY 
YF  I00A,  USAF  No.  52-5754 
Powered  Approach  Configuration 

TRIM  CONDITIONS 

CAS  157. 5  knots  Altitude  10, 349  feet 

CO  29.9%  mac;  Weight  21,  2.50  lbs 

N2  9100rpm;  Stab.  Pos.  7.7  no 

,  No  external  stores  attached 


se  up 
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Normal  Acceleration 


Airspeed 
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Figure  No, _ 

DYNAMIC  LONGITUDINAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  On)  Controls  Free 

TRIM  CONDITIONS 

CAS  _ 274 _  knots  Altitude  45 f  300  feet 

CG  M.Q  __  °/o  MAC  Weight  22^800  J.bs 

Ave  N^ _ 9P.70  ._RPM  Stabiliser  5.  7°  N.  U, 

t  No  external  stores  attached 
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Figure  No.  39 

DYNAMIC  LONGITUDINAL*  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  On)  Controls  Free 
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TRIM  CONDITIONS 


CAS _  274  knots 

CG  ~  3 1  n _ °/o  MAC 

Ave  N2  9070  RPM 


Altitude  45f  3QQ  feet 
Weight  22.  800.  lbs 
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Figure  No.  40 

DYNAMIC  LONGITUDINAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  {A/B  on) 

TRIM  CONDITIONS 
CAS  274  knobs  Altitude  45.  300  fee' 


CAS  274 _ knots 

CG  31,0 _ °/o  MAC 

Ave  Ng  0070  RPM 


Altitude  45.  300  feet 
Weight  22.  800  lbs 
Stabilizer  5.7VN.  U. 


No  external  stores  attached 


Attack 


Normal  acceleration 
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Stabilizer  position 


Note:  Response  obtained  with  pilot 
attempting  to  damp  oscillations  as 
rapidly  as  possible. 


Stick  force 


Time  -  seconds 
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Figure  No, 

DYNAMIC  LONGITUDINAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/!b  on) 


TRIM  CONDITIONS 

CAS  274  knots  Altitude  45,  3.00. feet 

CG  3JL.JL °/o  MAC  Weight  22r  fiQQ  lbs 

«J  Ave  N?  _9070  RPM  Stabilizer  5. 7 8  N.  U. 

5  ^  I  No  external  stores  attached 
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Note:  Response  obtained  with  pilot 
attempting  to  damp  oscillations  as 
rapidly  as  possible* 


Time  -  seconds 
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Figure  No,  ^ 

DYNAMIC  LONGITUDINAL  STABILITY 
YF - 100 A,  USAF  No.  52-5754 
.I’ov/er  Configuration  (A/B  Off)  Controls  Free 

TRIM  CONDITIONS 


CAS 475  „  knots 

CG  IN  2 . o/o  MAC 

Ave  Ng  Q5  51) RPM 


Altitude _ 1  0,500 _ feet 

Weight  .  2  3.,  6U0  lbs 
St.Adh.er  1.7°  N..U. 
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Indicated 

Stick  Force  Stabilizer  Position  Normal  Angle  of  Attack 
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Figure  No.  44 

DYNAMIC  LONGITUDINAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  off) 

■'If  t’ 

TRIM  CONDITIONS 

CAS  475 _ knots  Altitude  10,  500  feet 

CG  31.2  _ °/o  MAC  Weight  23f  600  lbs 

Ave  N2  Q55Q  RPM  Stabilizer  1.7*  N.  U. 
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Stick  Force  Stabilizer  Position 
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Indicated 

Stick  Force  Stabilizer  Position  Normal  Angle  of  Attack 

..  degrees  Acceleration  degrees 

Nose  Nose  -  „  Nose  1 
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Figure  No. _ 47 

DYNAMIC  LONGITUDINAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Approach  Configuration  , -Controls  Free 

TRIM  CONDITIONS 


__°/o  MAC  Weight  21,450  lbs 

)_RPM  Stabilizer  7.7°  N. 

No  external  stores  attached 


ime  -  seconds 
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Figure  No.  54 

TIME  HISTORY  OF  A¥  ABRUPT  PULL-UP 
YF-IOOA,  USAF  NO*  52-5754 


Power  Configuration  (A/B  On) 
TRIM  CONDITIONS 


94 
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Figure  No.  55 

TIME  HISTORY  OF  AN  ABRUPT  PULL-UP 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/ B  Off) 


TRIM  CONDITIONS 
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Figure  No.  56 

TIME  HISTORY  OF  LIMIT  "g"  DIVING  TURN 
YF-lOOA,  USAF  No.  52-5754 
Power  Configuration  (A/B  On) 


Time  ~  Seconds 
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Figure  No.  57 
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TIME  HISTORY  OF  LIMIT  "g"  DIVING  TURN 
YF-100A,  USAF  No.  52-5754 


Time  -  Seconds 
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Ind.  lad.  Speed  Brake  Position  Normal  Stick  ^  Stab.Pos.  Angle  of 

Airspeed  Alt.  Degrees  Open  Accel.  Force  Deg.  Attack 
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Figure  No.  bO 
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TIME  HISTORY  OF  SPEED  BRAKE  OPENING 
YF-100A,  USA.F  No.  52-5754 
Power  Configuration 
TRIM  CONDITIONS 


CAS  591 . 5  knots 
Weight  21  f  7QQ  lbs 
RPM 


Altitude _ 3.5Q.Q _ feet 

CG  Position  _2 5.  6 


51 Q _ RPM  Stab.  Pos.  2P  N.  U. 

No  external  stores  attached 


Attack 


Time  -  Seconds 
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Indicated  Altitude 


Indicated  Airspeed 


lme  -  Seconds 
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Figure  No.  64 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  On)  Controls  Free 

TRIM  CONDITIONS 

CAS  274  knots  Altitude  45,300  feet 

CG  29.8  o/q  MAC  Weight  22^200  lbs 

Ave  N2  9070  RPM  Rudder  Pos.  0  degrees 

L.  Aileron  Position  0.4  degrees  Up 

No  external  stores  attached 
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Figure  No.  65 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  On)  Controls  Free 


'TRIM  CONDITIONS 

CAS  274  knots  Altitude  45.3Q0  feet 

CG  29. 8  Q/o  MAC  Weight  22.200  lh» 

Ave  9.070  RPM  Rudder  Pos.  0  degrees 

L.  Aileron  Position  0.4  degrees  Up 

No  external  stores  attached 


01234  56  78 


Time  -  seconds 
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Indicated 

Rudde  r  Po  s  Side  s  lip 
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Figure  No,  &£> 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  ConXiguration( A/B  on) 

TRIM  CONDITIONS" 


CAS  274  knots  Altitude  45.300  feet 

CG  _2 SLJL  °/o  MAC  Weight  22.200  lbs 

Ave  9Q7-Q  RPM  Rudder  Pos.  Q .  degrees 

L.  Aileron  Position  Q^4  degrees  Up 

No  external  stores  attached 
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licated 

Rudder  Pos  Sideslip 
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Figure  No._  67_ 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100A,  USAFNo.  52-5754 . 

Power  Configuration  (A/B  on) 


TRIM  CONDITIONS 


CAS  274 
CG  29.8 
Ave  N-.  9070 
*  L. 


knots  Altitude  45.300  feet 

o/0  MAC  Weight  22,200  lbs 

RPM  Rudder  Pos.  0  degrees 

Aileron  Position  0.4  degrees  Up 

No  external  stores  attached 


Indicated 


5idesli 


Rudder  Pos. 


Note:  Response  obtained  with  pilot 
attempting  to  damp  oscillations  as 
rapidly  as  possible. 


Rudder  F 


ime  -  seconds 
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Jjndxcated 

Rudder  Pos  Sideslip  Bank 
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Figure  No,  68 

DYNAMIC  DIRECTIONAL  STABILITY 
Y  F  »  1  0  0  A  ,  USAF  No.  52-5754 
Power  Configuration  (A/B  Off)  Controls  Free 


TRIM  CONDITIONS 
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Figure  No.  69 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  Off)  Controls  Free 
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.  °/o  MAC  Weight 


10.000  feet 

31.1  °/o  MAC  Weight  22. 9flfl_lbs 

N  9550  RPM  Rudder  Pos.  Q.  5  degrees  Rt 

L.  Aileron  Pos.  0  degrees 


Time  -  Seconds 
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Rudder  Pos  Sideslip 
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Figure  No.  70 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100  A,  USAF  No.  52-5754 
;  Power  Configuration  (A/B  off) 


TRIM  CONDITIONS 


CAS _ ; 

CG  _U 

Ave  N 


475  knots  Altitude  10.500  feet 

LJ _ °/o  MAC  Weight  22.900  lbe 

2  9550  RFM  Rudder  Pos,  0  5  degrees  Rt 

E*  Aileron  Position  0  degrees 


>550  RPM 


No  external  stores  attached 


Indicated 


Sideslip 


Rudder  Pos 


Note:  Response  obtained  with  pilot 
attempting  to  damp  oscillations  as 
rapidly  as  possible. 


Rudder  force 


ime  -  Seconds 
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Indicated 

Rudder  Force  Rudder  Sideslip  Bank 

Po  s  *  de  £  de  e 
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Figure  No.  71 

DYNAMIC  DIRECTIONAL,  STABILITY 
YF-100  A*.  USAF  No.  52-5754 
Power  Configuration  (A/B  off) 

TRIM  CONDITIONS 


Time  -  Seconds 
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Indicated 

Rudder  Sideslip 
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Figure  No.  7 2 

DYNAMIC  DIRECTIONAL.  STABILITY 
YF-IOGA.  USAF  No.  52-5754 
Power  Approach  Configuration  Controls  Free 

TRIM  CONDITIONS 

I  AS  164  knots  Altitude  9.900  feet 

CG  _30. 4-...  °/o  MAC  Weight  21.3QQ  lbs 

Ave  N-.  9240  RJ?M  Rudder  Poa-  2^3.  degrees  Rt, 

L.  Aileron  Position  0.5  degrees  Up 

No  external  Stores  attached 
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AF  Technical  Report  No.  AFFTC  53-33 

Figure  No .73 _ 

DYNAMIC  DIRECTIONAL  STABILITY 
YF-100  A,  USAF  No.  52-5754 
Power  Approach  Configuration  Controls  Free 

TRIM  CONDITIONS 

I' AS  -  1£>4  knots  Altitude  9.-9QQ.  -feet 

CG  30.4  °/o  MAC  Weight  21-3QQlbs 

Ave  N2  §240..  RPM  Rudder  Pos.  2.  3  degrees  Rt 

L.  Aileron  Position  0.5-degrees  Up 

No  external  stores  attached 


10 


Indicated 

Aileron  Force  Left  Outer  Sideslip  Bank 
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Figure  No. 

DYNAMIC  LATERAL  STABILITY 
YF-100  A,  USAF  No.  52-5754 

Power  Configuration  (a/B  On)  Controls  Free 

TRIM  CONDITIONS 

CAS.  274, _ knot  s  Altitude  jlS.AOJLfeet 

CG_29.5  ,°/oMAC  Weight'  21.,.. SO.Q, — lbs 

Ave  N^lQ7ijRPM  Rudder  Pos._,0_deg. 

L.  Aileron  Pos.  0.4. Degrees  Up 


Time  -  seconds 
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Indicated 

Aileron  Force  Left  Outer  Sideslip  Bank 
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Figure  No.  °_?5_ 

DYNAMIC  LATERAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  On)  Controls  Free 

TRIM  CONDITIONS 

CAS  274  knots  Altitude  45,300  feet 

CG  29. 5  o/0  MAC  Weight  21.80(3  lbs 

Ave  N-.  9070  _  RPM  Rudder  Pos, Q_deg 

L.  Aileron  Position  0.4  degrees  Up 


No  external  stores  attached 


Time  -  seconds 


I 
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Indicated 

Aileron  Force  Lreft  Outer  Sideslip  Bank 

Ail.  Pos, 

lbs  deg  deg  deg 
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Figure  No.  7fe 

DYNAMIC  LATERAL.  STABILITY 
YF-100A,  USAF  No.  52-5754 
■  Pov/er  Configuration  (A/B  on) 

,  TRIM  CONDITIONS 

CAS  274  knots  Altitude  45.300  feet 

CG  29.5  o/q  MAC  Weight — £L  80Q  lbs 

Ave  N,  9070  RPM  Rudder  Pos.  _Q_deg 

L  Aileron  Position  0.4_degrees  Up 
No  external  stores  attached 


Time  -  seconds 
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Indicated 

Force  Left  Outer  Sideslip 
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Figure  No.  ,77 

DYNAMIC  LATERAL  STABILITY 
1’-  100A,  USAF  Ne.  52-5754 
Power  Configuration  (A/i3  on} 
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TRIM  CONDITIONS 

CAS  _ 274_  knots  Altitude  45^3.00  feet 

CG  29. 5  o/0  MAC  Weight  £1*8.00  lbs 

Ave  N,  9070  RPM  Rudder  Pos.  _  0. .  deg 

L.  Aileron  Position  0.4  degrees  Up 


No  external  stores  attached 
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AF  T.  Uniical  Report  No.  AFFTC  53-33 


Figure  No.  78 

DYNAMIC  LATERAL,  STABILITY 
YF -  100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  Off)  Controls  Free 
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on  Force  Left  Outer  Sideslip  Bank 

Ail .  Po  s , 

lbs  deg  deg  deg 
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Figure  No.  79 

DYNAMIC  LATERAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  Off)  Controls  Free 


TRIM  CONDITIONS 


CAS  475  knots  Altitude  10.  500  feet 

CG  JiQ^S —  %  MAC  Weight  _22_*.5Q.Q_„  lbs 

Ave  -9550  RPM  Rudder  Fog.  0 »  5  degrees  Rt 

Xj,  Aileron  Pos.  0  degrees 
No  external  stores  attached 
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Sideslip 


L*  outer  ail. 


ail.  force 


Time  -  Seconds 
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Indicated 

iter  Sideslip 
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Figure  No.  80 

DYNAMIC  LATERAL  STABILITY 
YF-IQOA,  USAF  No.  52-5754 

Power  Configuration  (A/B  off) 
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TRIM  CONDITIONS 

CAS  475  knots  Altitude  10.  500  feet 

CG  ,39,5  °/o  MAC  Weight  22.  500  Jibs 

Ave  9550  RPM  Rudder  Pos  ..JLJLDegre 

L *  Aileron  Position  Q  degrees 

No  external  stores  attached 
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Note:  Response  obtained  with  pilot 
attempting  to  damp  oscillations  as 
rapidly  as  possible. 
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i» 


Figure  No.  8] 

DYNAMIC  LATERAL  STABILITY 
XF-100  A,  USAF  No.  52-5754 
Power  Configuration  {A/B  off) 

TRIM  CONDITIONS 

CAS  475  knots  Altitude  10.5  00  f eet 

CG 30^5 _ °/o  MAC  Weight 22.  500  lbs 

Ave  N-.  9 55CL_ RPM  Rudder  Pos,  0.5  degrees  Rt 

L.  Aileron  Pos.  0  degrees 

No  external  stores  attached 


2  3  4  56789 


Time  -  Seconds 
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Indicated 

Aileron  Force  Left  Outer  Sideslip 
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Figure  No. _ _ 

DYNAMIC  LATERAL  STABILITY 
YF -  I  00 A,  USAF  No.  52-5754 
Power  Approach  Configuration  Controls  Free 


TRIM  CONDITIONS 

IaS  164  knots  Altitude  9,900  feet 

CG  '  30T5  °/o  MAC  W.  ight  ZT,  200  lbs 

Ave  9^'TO  RPM  Rudder  Pos.  2.  3  degrees  Rt 

L.  Aileron  Position  U.  5  degrees  Up 

No  external  stores  attached 
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Indicated 

Aileron  Force  Left  Outer  Sideslip 

Ail,  Pos. 
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Figure  No.  83 

DYNAMIC  LATERAL  STABILITY 
YF-100A,  USAF  No.  52-5754 
Power  Approach  Configuration  Controls  Free 

TRIM  CONDITIONS 

IAS  164  knots  Altitude  q.qQQ  feet 

CG  30.5  °/o  MAC  Weight  21.200  Iba 

Ave  9240  RPM  Rudder  Pos.  2.  3  degrees  Rt 

L.  Aileron  Position  Q.  5  degrees  Up 

No  external  stores  attached 


Rudder  Position 
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Figure  No.  84 


u; 


ADVERSE  YAW 
YF-  100A,  USAF  No.  52-5754 

Power  Approach  Config. 
TRIM  CONDITIONS 


I  AS  187  knots 

CGj.1.4 - °/  o  MAC 

Rudder  Pos.  2°  left 


Altitude  ^9-2„feet 
...  .  ..  23,000 
Weight  - ' - lbs 
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Figure  No. 


ADVERSE  YAW 
YF-100A,  USAF  No.  52-5754 
Power  Approach  Configuration 

TRIM  CONDITIONS 

I*  AS  167  knots  Altitude  1CL400  feet 

CG  31.4  °/oMAC  Weight  _23L000_  ibs 

Rudder  Pos._2JLleft  .  L.  Outer  Ail.PosJL  , 

No  external  stores  attached 
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60-  Note:  Dotted  Line  Indicates  Side¬ 
slip  Angle  Transmitter 
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indicate  a 

Position  Sideslip  A^gle 


Rudder  Pedals  Fixed 


Note 


Bank  Angle  Transmitter 
Against  Stops 


Rudder 


Rudder 


/ L.  Outer 
'Aileron 


AF  Technical  Report  No.  AFFTC  53-33 

Figure  No.  86 


ADVERSE  YAW 
YF-100A,  USAF  No.  52-5754 

Po  we  r  Configuration  (A/  B  •  Off) 

TRIM  CONDITIONS 

CAS  245  knot  s  Altitude  45000  feet 

CG  30.6  ‘Vo  MAC  Weight22. 5QQ  lbs 

Rudder  Poa.Z1  left .  L.  Outer  Ail.  Pos.. 

No  external  stores  attached 


LEFT  ROLL 


RIGHT 


Indicate^! 

Sideslip 


Bank  Angie 
Transmitter  Against 
Stops 


Bank 


Time  -  Seconds 
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Max,  rate  of  roll 


L.  Outer 
Aileron 
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Figure  No.  _&] 

ADVERSE  YAW 
YF-100A,  USAF  No.  52-5754 
Power  Configuration  (A/B  Off) 


TRIM  CONDITIONS 

CAS  244  knots  AltitudeASO 

CG  30. 6  Weight 2250 

Rudder  Pos.  2»  Ip  ft  L.  Outer  A 

No  external  stores  attached 


Bank  angle  transmitter 
I  against  stops 

f  Bank 


Indicated 


Sideslip 


Note:  Rudder  used  to  keep  turn 
indicator  hall  in  center  • 


Bank  Angle  Transmitte 
Against  Stops 


L.  Outer 
Aileron 


Rudder 


Rudder 


la.  Outer 
Aileron 


Time  -  Seconds 
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Figure  No, 


93 


MAXIMUM  ALLOWABLE  DEFLECTION 
AILERON  ROLLS 
YF-10GA,  USAF  No.  52-5754 
Power  Conf iguration(A/B  On) 

TRIM  CONDITIONS 

CAS  278  knots  Altitude  45.QQQ  feet 

CG  31.4  _°/oMAC  Weight  23. 000  _  lbB 

L.  Outer  Ail.  Pos^a-5 


Rudder  Pos.1.5*  left 

No  external  stores  attached 
LEFT  ROLL 


•* 


Dn 


RIGHT  ROLL 


Q 

to  J 

N 

h0 

V 

Q 


15  H 
10 

«  5  J 


v 

b 


0 

5 


%  ,n 
2  10 
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20 

%  15 

60  1~' 


10  -| 

5 
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M  bb 
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*  P 

5  - 
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P$ 

a> 
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15  - 

20  - 

•l 


Time  -  Seconds 
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Figure  No .  94 

MAXIMUM  ALLOWABLE  DEFLECTION 
AILERON  ROLLS 

YF-100A,  USAF  No.  52-5754 
Power  Configuration(A/B  On) 

TRIM  CONDITIONS 


CAS  53ft.  5 _ knots  Altitude  10, 500  feet 

CG  30.4  %  MAC  Weight  24J30G ’lbs 

Rudder  Pos.n  L.  Outer  Ail.  Pos.  #3*  up 

No  external  stores  attached 


I 


Time  -  Seconds 
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Slats  open  and  closed  25 

Speedbrake  open  and  closed  26 
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Surge  bleed  valve  door  open  and  closed  28 

Stabilizer  full  nose  up  and  full  nose  down  29 

Parachute  door  open  and  closed  30 

Exhaust  nozzle  open  and  closed  31 
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B.  DIMENSIONS  AND  DESIGN  DATA 


The  following  dimensions  and  design  data  were  obtained  from  North  American 
Aviation  Inc,  ,  Report  No's  NA-53-439  and  NA-51-857. 


1.  Wing 


,w(WP  -23.00) 


Area 
Span 

Sweepback  of  25  per  cent  element 
Aspect  ratio 
Taper  ratio 

Mean  aerodynamic  chord 
Fuselage  station  of  25  per  cent 

Dihedral  angle 

Incidence  angle  of  root  chord 
Incidence  angle  of  tip  chord 
Airfoil  sections,  root  and  tip, 

NACA  64A007  (parallel  to 
plane  of  symmetry) 

Ailerons 

{Flat  sided  type) 

Area  (aft  of  hinge  line),  each 
Area  moment  (normal  to  hinge 
line) 

Span 

Spanwise  location,  inboard  end 
Spanwise  location,  inboard  end 
Ratio  of  aileron  chord  to  wing  chord 


n/ 

376.02  ft. 

36.  58  ft. 
45° 

3.  56 
.  30 
135. 93 

301. 97 
0° 

0  • 

0° 


19.32  sq.  ft. 

41.51  cu.  ft. 
93.  67  in. 

.  323  lv/2 
.750  bw/2 
<,  250 


Deflection,  maximum  15' 

Irreversible  hydraulic  boost  and 
artificial  feel 
Aerodynamic  balance 
Static  balance 


up,  15°  down 


none 

internal,  lead  weights 


3.  Leading  Edge  Slats 

Spai^  equivalent  152.  52  in. 

Segments  5 

Spanwise  location,  inboard  end  .  246  ^w/  ^ 

Spanwise  location*  outboard  end  *941  bw/  2 

Ratio  of  slat  chord  to  wing  chord 
(Parallel  to  F.  R.  L.  )  .  200 

Rotation,  maximum  10“ 

Center  of  rotation(measured  in 
plane  containing  13  per  cent 
element  line,  downward  from  and 

normal  to  f,  R.  P.  )  263  per  cent  slat  chord 
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Horizontal  Tail 

Area 

99.00  sq.  ft. 

Span 

18.78  ft. 

Sweepback  of  25  percent  element 

45“ 

Aspect  ratio 

3.56 

Taper  ratio 

.  30 

Mean  aerodynamic  chord 

69.  72  in. 

Fuselage  station  of  ,25Cw(WF 

-28,97) 

479. 64 

Dihedral  angle 

0  “ 

Airfoil  sections,  root  and  tip* 

NACA  6  4A0  07  (pa  rail  el  to 

plane  of  symmetry) 

Horizontal  stabilizer 

Area 

67 . 35  sq.  ft. 

Area  moment  (normal  to 

rotation) 

337.  36  cu.  ft. 

Deflection,  maximum  5°  nose 

up,  25°  nose  down 

Axis  of  rotation  W.  L.  - 

22  F.S.  485 

Irreversible  hydraulic  boost  and  artificial  feel 

Vertical  Tail 

Area  (excluding  dorsal  fin) 

39 . 84  sq.  ft. 

Span*  unblanketed 

7.46  ft. 

Sweep  of  25  percent  element 

45“ 

Aspect  ratio 

1.49 

Taper  ratio 

.  30 

Mean  aerodynamic  chord 

66. 08  in. 

Fuselage  station  of  25CV(WP 

57.63) 

488.70 

Airfoil  sections*  root  and  tip* 

NACA  64A007(paralIel  to  F.  R.  L.  ) 

Vertical  Fin 

Area  (excluding  dorsal  fin) 

33.  54  sq.  ft. 

Area  of  dorsal  fin 

3.16  sq.  ft. 

Span ,  unblanketed 

7.46  ft. 

Offset 

0  “ 

Rudde  r 

Area  (aft  of  hinge  line) 

6.  30  sq.  ft. 

Area  moment  (normal  to  hinge 

line) 

6.  37  cu.  ft. 

APPENDIX  n 
4 


AF  Technical  Report  No.  AFFTC  53-33 


Span 

5.77  ft. 

Spanwise  location,  inboard  end 

.031  bv 

Spanwise  location,  outboard  end 
Ratio  of  rudder  chord  to  vertical 

.804  bv 

tail  chord 

.200 

Deflection,  maximum 

20*  L,  20 

Aerodynamic  balance  Overhanging,  unsealed 


9.  Fuselage 

Side  area  (total) 

Length  (afterburner  nozzle 
closed) 

Depth  over  canopy,  maximum 
Width,  maximum 
Fineness  ratio  (afterburner 
nozzle  closed) 


277.  86  sq.  ft. 

45.03 

76.50 

67.00 

7.75 


10.  Speed  Brake 

Area,  surface 
Deflection,  maximum 
Fuselage  station  of  hinge  line 
(WP  -41.00) 


14.  14  sq.  ft. 
50* 

223.75 


11.  Total  Surface  Area  of  Clean  Airplane  1519.60  sq.  ft. 


12.  Total  Frontal  Area  of  Clean  Airplane  57.  34  sq.  ft. 


13.  Landing  Gear 

Main  gear  tire  size  30  x  8.  8 

Nose  gear  tire  size  dual  18  x  4.  4 

Hydraulic  steering 

Nose  gear  steering  angle  35  “L,  35*  R 


14.  External  Stores 

275  gallon  drop  tanks  2 

Length  250  in. 

Diameter,  maximum  25  in. 

Fin  incidence  2* 
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C.  OPERATIONAL,  LIMITATIONS 


1. 

Structural  design  gross  weight  at  combat 

radius  {clean  aircraft) 

23,  996  lbs. 

2. 

Design  load  factors  at  (1  above)  for 

symmetrical  flight  are: 

Positive 

+7.33 

Negative 

-3.  33 

Note:  because  structural  integrity  tests  have  not 

yet  been  made  on  the  YF-100A  aircraft, 

limit  load  factors  for  Phase 

II  tests  were 

given  by  the  contractor  as; 

Positive 

+5 

Negative 

-2 

3. 

Maximum  structural  design  flight  weight 

(external  tanks) 

28,  561  lbs. 

4. 

Design  load  factors  at  {3  above)  for 

symmetrical 

flight  are: 

Positive 

+6 

Ne  gative 

-3 

Flight  test  load  factors: 

Positive 

+4 

Negative 

-2 

5. 

Maximum  take-off  weight 

28,  561  lbs. 

6. 

Minimum  flight  weight 

19,  448  lbs. 

7. 

Ground  load  factors; 

Design  landing  weight  of 

22,  205  lbs. 

Main  gear  3,  0 
Nose  gear  3.  0 


8.  Limit  airspeeds 

(a)  Clean  aircraft  above  3,  000  feet  700  knots 

(b)  With  external  fuel  tanks  above 

3,  000  feet  600  knots 

Note:  limit  speed  allowed  for  flight  test  was  625  knots  IAS 

9.  Most  forward  aft  eg  position  possible  in  flight: 

Clean 

Fwd.  29.  5  per  cent  of  MAC 

Aft  35.  5  per  cent  of  MAC 


D.  FUEL  SYSTEM 

1.  Main  system  (internal).  Fuel  is  supplied  to  the  engine  from  five  bladder 
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cells  interconnected  to  form  three  tanks  with  capacities  as  follows: 


a.  sump  tank  (forward  cell  and  underwing  cell)  417  gal. 

"b.  intermediate  tank  (left  and  right  intermediate  cells)  221  gal. 
c,  aft  tank  119  gal . 

total  capacity  757  gaU 


2,  External  fuel  system: 


Provisions  are  made  for  the  installation  of  a  275  gallon  droppable  combat 
fuel  tank  beneath  each  wing. 


total  capacity  2  tanks  550  gal. 


E.  POWER  PLANT 


PRATT  and  WHITNEY  XJ57-P7  ENGINE 


Power  Conditions 

Thrust 

lbs 

Uninstalled  maximum  rating 
with  afterburning 

13,  200 

1.98 

Uninstalled  military  rating 
without  afterburning 

8,450 

.86 

Installed  maximum  ratine  with 
afterburning  (9,495  rpm) 

10,200 

2.2 

Installed  military  rating  without 
afterburning  (9,495  rpm)* 

6,  800 

.91 

*  rpm  values  are  based  on  a  compressor  inlet  temperature  of  15*C. 
F.  WEIGHT  AND  BALANCE 


Flight 

Basic* 

Crew 

Other 

Gross  Wt 

CG  ** 

no. 

Weight -lbs 

lbs 

lbs 

lbs 

%  MAC 

1-27 

.  25,169 

200 

0 

25,  369 

31.9 

28 

25,  169„ 

200 

25, 393 

32.0 

29 

23,  06% 

200 

2# 

23,  286 

31.8 

30 

22,49C^ 

200 

2#1 

22,714 

31.1 

31-33 

25, 169 

200 

2& 

25, 393 

32.0 

34 

25, 169 

200 

0 

25, 369 

31.9 

35 

25,  169 

200 

2# 

25,  393 

32.0 

36 

25, 169 

200 

0 

25, 369 

31.9 

37 

25,  169 

200 

40Cf) 

25,  769 

32.2 

38-39 

25, 169 

200 

424® 

25,  793 

32.4 

*  Includes  test  instrumentation^,  1289  lbs  ballast,  757  gallons  of  fuel  and  5.5 
gallons  of  oil. 
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computed  with  gear  up,"  add  0.  1  percent  MAC  for  gear  down  percent  MAC* 
(Ty  Drag  chute  and  deploy  cable « 

(2^)  Partial  fuel  load. 

@  Two  empty  275  gallon  external  fuel  tanks. 

Two  empty  275  gallon  external  fuel  tanks  and  drag  chute  and  deploy  cable. 

G.  TEST  INSTRUMENTATION 

Complete  instrumentation  for  performance  and  stability  and  control  was  in¬ 
stalled  in  the  test  aircraft  by  the  contractor.  All  instrument  calibrations  were  ac* 
complished  by  the  contractor*  The  calibrations  on  several  of  the  more  critical  in¬ 
struments  were  checked  by  the  AFFTC  Instrumentation  Branch.  The  following  in¬ 
struments  were  used  for  the  Phase  II  tests; 

1.  Pilot* s  panel: 

Airspeed 

Altimeter 

Free  air  temperature 
Engine  rpm  {high  pressure) 

Exhaust  gas  temperature 
Sideslip  angle 

Fuel  quantity  (forward  cell) 

Fuel  quantity  (intermediate  cell) 

Fuel  quantity  (aft  cell) 

Accelerometer 
Engine  fuel  counter 
A/B  fuel  counter 
Tail  pipe  nozzle  position 

2,  35  mm  Photorecorder: 

Airspeed 

Altitude 

Free  air  temperature 
Engine  fuel  counter 
A/B  fuel  counter 
Aft  fuel  cell  quantity 
Engine  rpm  (high  pressure) 

Engine  rpm  (low  pressure) 

Tailpipe  temperature 

Tailpipe  total  head  pressure 

Compressor  inlet  total  head  pressure 

Fuel  pressure  at  outlet  of  A/B  control 

Slat  position 

Vertical  accelerometer 

Clock 

Oil  cooler  duct  flap  position 

Nozzle  position  light 

Surge  bleed  valve  position  lights 
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3.  Eighteen  channel  Oscillograph; 

Normal  acceleration 
Horizontal  stabilizer  position 
Longitudinal  stick  position 
Left  aileron  position  (inboard) 

Left  aileron  position  (outboard) 

Rudder  position 
Longitudinal  stick  force 
Aileron  stick  force 
Rudder  pedal  force 
Speed  brake  position 

Horizontal  stabilizer  trim  actuator  position 
Angle  of  bank 
Angle  of  attack 
Sideslip  angle 

Photo  recorder  and  pilot  correlation  trace 

Nose  wheel  lift-off 

Power  control  lever  position 
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AILERON  CONTROL  SYSTEM 

YF-IOOA 


e<X>DEQ 
PED*L 
H  r'TVP  t 


PEDAL  ADJUSTING 
RfiTCHET  HYP.) 


ROTARY 
SEAL  I T  VP . I 


3/32  DlA, 
CABLE 


ARTIFICIAL- 
FEEL  BUNGEE 


TRIM  ACTUATOR 


OUIC* 

DISCONNECT 

TURNBUC<LE 


-FWD  BELLCRANK 
AND  SECTOR  | TVP  .  i 


AFT  SECTOR 


CONTROL 

VAL^E 


\  ^  / 

Vquick  / 

3/32  DiA.  disconnect  actuating-^ 

CABLE  TURTvBUCKLE  CYLINDER 


2C "  i  1/2' 
V  RIGHT 


T  • 

*  LEFT 
20' t  1/2' 


/  \  RUDDER  HORN 

-RUDDER  IDLER  ^  PUSH-PULL  RQO 
BELLCRaNK 


RUDDER  CONTROL  SYSTEM 


YF-IOOA 
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LEFT  FRONT  VIEW 


LEFT  FRONT  VIEW  (Canopy  open  and  ladder  attached) 


LEFT  SIPE  VIEW 
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REAR  VIEW 


AF  Technical  Report  No.  AFFTC  53-33 


APPENDIX  II 
18 


RIGHT  REAR  VIEW 
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LEFT  FRONT  VIEW  (Tanks  on) 


REAR  VIEW  (Tanks  on) 


SPEED  BRAKE  CLOSED 
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URGE  BLEED  VALVE  DOOR  CLOSED 


APPENDIX  II 


>!  Ii“  ,,1 


STABILIZER  FULL  NOSE  DOWN 


DRAG  CHUTE  DOOR  OPEN 


DRAG  CHUTE  DOOR  CLOSED 
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APPENDIX  IE 

FLIGHT  LOG  AND  ORIGINAL  DATA 
YF-100A,  USAF  No.  52-5754 

Page  No. 

Flight  Log  Z--4 

Original  Data  (corrected  for  instrument  error)  5- -21 

Take-Off  Profiles  22 --28 

Landing  Profiles  39 - -34 
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FLIGHT  LOG 


Flight 

No. 

Date 

Flight 

Time 

Pilot 

Tests 

1 

9-3-53 

:58 

pi 

Captain  Hopkins 

Military  power  check  climb, 

Max.  level  flight  speed  at 

45,  000  feet. 

2 

9-3-53 

:38 

Captain  Hopkins 

Max.  power  check  climb, 
airspeed  calibration  at  40,000 
feet. 

3 

9-4-53 

:28 

Captain  Hopkins 

Performance  T.O. ,  airspeed 
calibration  by  tower  fly-bys. 

4 

9-4-53 

:47  - 

Captain  Hopkins 

Performance  and  stability  T.  O. , 
Dynamic  longitudinal,  lateral 
and  directional  stability  in  the 
power  and  power  approach  con¬ 
figuration  at  10,000  feet,  max. 

C^,  landing. 

5 

9-4-53 

;40 

Captain  Hopkins 

Performance  and  stability  T.  O. , 
max.  power  climb,  speed-power 
at  41,  500  feet,  airspeed  call- 
b  rati  on.  ■ 

6 

9-4-53 

:17 

Captain  Hopkins 

Flight  aborted  due  to  engine 
malfunction. 

7 

9-10-53 

:54 

Lt.  Col.  Everest 

Military  power  check  climb, 
speed-power  at  41,  500  feet, 

Max.  speed  points  at  35,000, 

Stalls  at  35,000  feet. 

8 

9-10-53 

:30 

Lt.  Col.  Everest 

Stability  T.O. ,  Max.  power  climb, 
Maneuvering  flight  at  45,000  feet. 

9 

9-11-53 

:30 

Lt.  Col.  Everest 

Performance  and  stability  T.O., 
Maneuvering  flight  at  10,000  ft, 
stalls  at  10,000  feet. 

16 

9-H-53 

:22 

Lt.  Col.  Everest 

Performance  and  stability  T.  O. , 
Speed-power  at  11,  500  feet. 

11 

9-11-53 

:27 

Lt.  Col.  Everest 

Speed-power  at  25,  000  feet. 

12 

9-11-53 

;23 

Lt.  Col.  Everest 

Stability  T.  O. ,  max.  speed  at 

35,000  feet,  max.  "g”1  super¬ 
sonic  diving  turn  at  35,  000  feet. 

Static  thrust  run. 
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Flight 

No. 

Date 

Flight 

Time 

Pilot 

Tests 

13 

9-12-53 

:20 

Lt.  Col.  Everest 

Maximum  speed  at  2500 
feet,  longitudinal  trim 
change  with  dive  brake 
opening,  stability  and  per¬ 
formance  landing. 

14 

9-12-53 

:54 

Lt.  Col.  Everest' 

Performance  T.O. ,  long¬ 
itudinal  trim  change,  per¬ 
formance  landing,  perfor¬ 
mance  T.O.  (Mil.  power), 
performance  landing. 

15 

9-12-53 

:40 

Lt.  Col.  Everest 

Performance  T.O. ,  Com¬ 
parative  performance  with 
F-86-E. 

16 

9-12-53 

:42 

L.t.  Col.  Everest 

Speed-power  at  25,000  ft. 
Stalls  at  35,  000  ft. 

17 

9-12- 53 

:31 

Lt.  Col.  Everest 

Max.  power  check  climb. 
Dynamic  longitudinal.  Lat¬ 
eral  and  direction  stability 
at  45,  000  feet.  Stalls  at 

45,  000  feet. 

IS 

9-13-53 

:40 

Captain  Hopkins 

Max.  power  climbs.  Static 
longitudinal  stability  at 

35,  000  feet. 

19 

9-13-53 

:34 

Major  Yeager 

Familiarization  flight. 

20 

9-14-53 

:25 

Lt.  Col.  Everest 

Performance  T.  O. ,  max. 

power  climb.  Max.  speed 
at  50,000  feet.  Dive. 


21 

sO 

i 

I 

:31 

Lt.  Col.  Everest 

Max*  power  climb*  Dive, 

22 

9-14-53 

:24 

Major  Murray 

Familiarization  flight* 

23 

9-14-53 

:29 

Lt.  Col.  Everest 

Max*  power  climb*  Aileron 
rolls  at  45,000  ft*  Dive* 

24 

9-14-53 

:27 

Lt.  Col.  Everest 

Max*  power  climb*  Max, 
speed  at  51*000  ft.  Dive* 

Performance  landing. 
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Flight 

Flight 

No. 

Date 

Time 

Pilot 

Tests 

25 

9-14-53 

:04 

Lit,  Col-  Everest 

Night  flight- -gear  failed 
to  retract  '-flight  aborted. 

26 

9-15-53 

;40 

Major  Stephens 

Familiarization  flight. 

27 

9-15-53 

:30 

Col.  Hanes 

Familiarization  flight. 

28 

9-15-53 

:19 

Lt,  Col* Everest 

Performance  T.O*  Side¬ 
slips  at  10,  000  ft.  Per¬ 
formance  landing. 

29 

9-15-53 

:13 

Lt.  ColP  Everest 

Performance  T,0.  Aileron 
rolls  at  10,000  ft.  Perform 
ance  landing. 

30 

9-15-53 

;03 

Lt.  Col,  Everest 

Performance  T.O,  Per* 
formance  landing* 

31 

9-15-53 

:28 

Lt,  Col,  Everest 

Night  flight  evaluation. 

Level  flight  acceleration 
at  20^000  and  35,000  ft. 

32 

9-16-53 

:29 

Lt,  Col,  Everest 

Performance  T.O,  Ail¬ 
eron  rolls  at  10,000  ft* 

33 

9-16-53 

:27 

Lt,  Col,  Everest 

Static  longitudinal  stability 
at  10,  000  feet. 

34 

9-16-53 

;23 

Lt,  Col,  Eve  re  st 

Max,  speed  at  50,  000  ft„ 
Dive. 

35 

9-17-53 

;45 

Maj  *  Gen.  Boyd 

Evaluation  flight. 

36 

9-17-53 

:28 

Lt,  CoL  Everest 

Level  flight  acceleration 
at  20,000  and  35,000  feet. 
Static  longitudinal  stability 
at  10j,  000  feet. 

37 

9-17-53 

:20 

Lt.  Col.  Everest 

Evaluation  of  external  tank 
installation. 

38 

9-17-53 

:25 

Captain  Hopkins 

Speed-power  at  25,000  ft. 
with  external  tanks. 

39 

9-17-53 

:57 

Cap  tarn  Hopkins 

Speed-power  at  25,000  ft* 

with  external  tanks. 


TOTAL.  19  ;42 
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